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Change Now to America’s 
Eivorite Water Oil ! 




STOP AT YOUR 



EASlfSTAimW— 

I MoULqIL Arctic 

KtATtlnjti injitnnC iMfrrlw'’ 
tlon at low t«mp«fACuroa. 



FUIL ENGiNt PROTECTIDN — 

2 M DblluiJ Artrttc rcalacn tipft t* 
hold* Its body, protects at 
all operating speeds. 



K 



FOR AMERICA’S 
FAVORITE WINTER OIL 



3 011 ECOMOMY — 

MobllolL Arctic Lasts long« 
er. Users report 25 'vji to 
greater oil mileage. 



Be Ready for Cold 
Weather Driving with 
an Easy Startingf 
Fully Protected Motor 

D rive in today fot Moblloil 
Arctic, the new winter oil 
chat won millions last winter! 

Made by Socony-Vacuum^s 
remarkable Clearosol Process, 
Mobiloil Arctic was introduced 
last November to give easier 
startingf better engine protec- 
tion, longer mileage, 

Public acceptance came im- 
mediately. Sa Ics far exceeded ex- 
pectations, Positive proof that 
Mobiloil Arctic does all that is 
claimed for it. 

Change now to Mobiloil Arc- 
tic (20W) 0*“ Mobiloil Arctic 
Special (lOW), whichever your 
car requires. And get Mobiloil 
CW — for easy shifting gears. 
SOCONY-Vacuum Oil Comp any Jnc. 
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Ws the New*36 Plymouth 
- Now on Display ! 




40 Big Improvements- Great- 
est Plyrnouth Ever Built/ 

H ere it is! — the biggest* roomiest 
and most beautiful Plymoutli we 
have ever presented. 

Note a few of the 40 improvements: 

Frame 100% more rigid, , ,body newly 
reinforced at five main points , , , the silent 
riding- smoothness you'd expect. 



4 THINGS PEOPLE WANT: 



1. ECONOMY— AU evidence indiutee 

IS to Z3 mil«a suer gnUon of 

2. SAFETY— PiyuiDulh’s body b S»fe*y 

Stfi«L e . are 100% hydraulic. 

3e RELIABILITY-OfalJtow^pHcedcars. 
Plymouth has most long-life features, 

4. COM FORT- Plymoulh^a Floating 
Ride plus n new c&mfoiiiinprovemeJitf, 



New design steering ends the last trace 
of road-shock at the wheel , , , Plymouth*® 
100% hydraulic brakes stop you safely. 

Evidence indicates you'll get 18 to 23 
miles ... or mor^l , , , per gallon of gas. 



See your Chrysler* Dodge or De Soto 
dealer now. Ask about the official Chrysler 
Motors Commercial Credit Plan, 
PLYMOUTH DIVISION OF CHRYSLER CQRF* 



PLYMOUTH 



BUILDS 
GREAT CARS 



TTftd’ft io adxtertfsers jtiense mention Fopulftr Jfcchanfcfl 
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a telephone installer and 1 like to 
he husy. A good many people arc ealU 
ing up these days and saying they would 
like to have a telephone put in. 

“Often they will make an appoint- 
ment and it’s my job to be there on the 
dot. The company is a stickler for that. 
More than 97 % of the appointments 
made with subscribers arc now met at 
the c:cact time requested. WeVc trying 
to do even better than that. 

“Seems to me it’s something worth 
while — putting in a telephone* People 
always seem happier w'hcn 1 tell them 



they are connected and everything is 
O, K. Especially if they have been with- 
out the telephone for a little while. 
Most everybody says the same thing — 
*We missed it,’ 

“Well, I hope it keeps up. It means 
a lot to have a telephone in the house 
and it means a lot to us fellows who 
work for the telephone company.” 



T/t« Bell System employs a total of 270,000 
men and women. They are your friends and 
neighbors,. Good business for the telephone 



company is a sign of prosperi ty in xne country,^ 



BELL 



TELEPHONE 



SYSTEM 




TSVirii K’rtfTuj7 to adr>cyttAerif please Popular .irechaiiicA 



Popular Meckanics Magazine 



n. H. WINDSOR, Faunder 



U. U» WINDSORi Jtf., FMitor and PublUbvr 



Dec6inber^ VoL 64^ No. 6 

Special Features 

The 1936 Cars 801 

Fun with Mode! Boats Colototo 

Cutting Your Heating Costs. , . . 820 

The World's Race to Arms -825 

How to play Table Tennis ....... 834 

Paint Magic ....... 840 

The Aladdin of the Movies 850 



Romance of Locomotive Whistles . . 856 
The Wonders of High Frequency. , 860 

Wings over Four Continents 866 

Fish Worth Their Weight in Gold. 872 
The Secrets of a Smooth Ride 876 



Amusing Magic 882 

What's It a Sign of?. 888 

Don'ts for Hunters 894 



(C«Alimi«d on next page > 

The Land of Gold and Mystery 

EXICO, often called world^s treasure house,” 
contains vast mountain areas almost as wild and 
pTimitive as when Cortez invaded the land of the 
Aztecs, Here Indians still hunt with bows and arrows 
and maintain their tribal customs of centuries ago. 
Here gold is a common metal and wives and children 
of the native men wash it from the gravel in just suf-- 
ficient amounts to satisfy their needs* There are 
stories of hidden mines containing fabulous riches. In 
the January issue a man who has spent years in the 
isolated sections of Mexico describes this land of gold 
and mystery for you. Eight pages of pictures in full 
color illustrate the article. 



Next Month 

i i OW did a Kentucky farm boy 
dress in 1835? What type of 
blunderbuss did the Puritans use? 
These and hundreds of similar 
questions must be answered daily 
by those who supply the clothes 
for the movies. These costumers 
have in stock enough clothes to 
dress 500,000 actors, actresses and 
extras. Watch for the story about 
them next month* 



Higher and Faster 

^ HE higher you go the faster 
you fly. Pilots have known 
that for years but they faced dif- 
ficult problems in piloting aircraft 
in the rare atmosphere three miles 
or more above the earth* Factors 
like engine power and propeller 
efficiency had to be considered. 
An article in January explains 
how high altitude flying is being 
reduced to an exact science, with 
increased safety and increased 
speed as a result. 



Pirates of the Air 

piRATES of the ether are at 
work ^"jamming” the air lanes 
to prevent you from listening to 

radio broadcasts — -particularly in- 
ternational programs — for one 
reason or another. While science 
can trace an interfering station, 
no mechanical means have been 
found as yet to prevent inten- 
tional ^‘jamming.’* An article next 
month describes the tricks of 
these air pirates. 



FuhllBhtd laonthlF hr POI*TTT..VTC CO.. 204) Eist OntiTld Str^eL Chlciifa, U. S. A. »pr 

In UnUta 2~j trnh: *!.-%[) ■ yttr, |I.4H) for Lvrd FrArs In Vnlted «nd pfJISEtEfont. met of the 

Pa CL American PoiLa) T.^niop; for Ctnacli. NtvrutinJImcl anJ l.atarafirr. remj a I'^ar eitra fcir poiitaiiei; lo 

■n olltET nunlrlcs iiJd fhCC ■ year eiLra fur paRtaie. Chaiiitfi In adifr^iB mnEt tia npoKod to ui Immedlitcljr to 
fUcitiifuio dtiay. ■-» s«wid ciifb MkIiith 13, it ttio Fort OftV^e it ctiioatfo, iiiiiaoii, tindtr 

An of ^lanh 1£79. Ecitcrtd ad Strcind Cta^l flatter at the Tort OfflCB DepartmEotj. Canada- OoilFllBbt, 1:935^, 
tiT Popolar Uochmlti Co. In the UnltOd AuBtralU ind Franco. 
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GIVES YOUR CAR 

Lasting Beauty 



( Contents — Cnntinu^) 

Airpl&D^f 

box. for freiebt nnd pass eAJtfOTS , rSS8 

glider tawed two miles aloft by balloon .fi$4 

*‘Hindenburg/’ Diesel motar* cut fuel cott»^^-8S3 
''hontlnj!,” two reboti puide .892 

man-powered^ pedaled lUw btcycle 
private planoa^ 2,Q0Q, ITy the sir lanes ...... .817 

Armyj German- — "hu*sar> motor.*' replaces caval- 

rymati . ... 887 

'.Atitomobiles^door handles, receasod far safety. ...8^2 
Autoniebiles, Drivini^ 

bralte applied in half second .8.S9 

erosaes on atreet* show danger spots 832 

*1id'' on carburetor helps suomier sta|-tin (4 r. + 884 

meter, reaction, ahow* ability of driver 883 

recorder^ stationary,, iceasiirea speed of 845 

shield, metal, for rear view mirror ... ,839 

^ atreamline, ''back-S«at" driving stopped by. . .88S 
tire pressure kept up by air control on dash. .843 
windahield, heater and defroster for ........ .887 

Automobiles, Racin^^— fuel,, mixed, Campbell make a 

record with .............................. 843 

Aviation — amphibian Aies Four miles a minute. . . . .870 
Battery 

corrosion guard prolongs life of .849 

power Saved by cell cDUDection , + + .858 

BIcyclr— two- wheeler hauls a trailer .884 

BILnd^— phonograph records for .848 

Bomb, Powder clipper drops on sea tO mcasUrO 

" drift .... ... — .... . + . + H 371 

Bulb, Electric — sheds sunlight without burning. . . .838 
Burglar Alarm. — bell rings when door is moved. . . .#93 

Busts Diesel engines Save fuel for . .#80 

Butterflies — birds and insects fought by . . . + i . . . .848 
Camera 

exposure meter measures light intensity. .... .880 
photography through the microscope* camera 

for . .830 

Camera Tripod — eerried in pocket when telescoped . 84S 
Canaries 

Paul Podor's canary school .881 

testa show ^'Korae sen*c" of .86# 

Cart-^-dump, one man handles one-tan load in. . . ..889 
Chimes^— brake drums af auto tuned for ^ 81 9 

Clock^— hand. Steeple jock puts ou. .889 

Const Guard— 'radio guides planes boms ST3 

Cottage — 'Summer, pilothouse of boat mokes ..... .889 
Cutter^— hand operated, cylinder ridgea removed by.8T0 
Dogs — '"flying dog house'* used in Russia .892 

Doorsp Office— 'dual, easy to open , + .844 

Exposition— Texas, Light and color magic at . + . . . . .848 

Fortreia*— gold to be guarded in .837 

Frult^washer improves appearance and sales of. .891 
Gas'^^^aste, borne gas supply generated from .... .892 
HouseboLd Device* 898, 899 

Irodosmlne — heaviest substance found in nature... 883 

l.ightning^^~Ug on floor more dangerous .893 

LUy^— X"Fay produces an unusual .....h..,,,,.,. +900 
Malaria — rock-garden pool* cause of -.+..+...., ,889 
Motorcyc^le — engine has two pistons in each cylin- 
der ........... +843 

Paint and Painting — bridge, Oaklsnd-San Francis- 

cQv paint reQuired for .887 

Penholder— rubber, has two SUclion cups 900 

Photography 

stencil for posters, photo enlarged cut silk Is. .997 
visible developer olds control of Light values.. 893 

Piston Ring— has non-friction bands 900- 

Plumbing— bathtub in auto helps sell ware + + +.+ .879 
Radio 

amplifier* 30-watt, money made with ,+.... + .902 

bridge* Wheatstone, for shop or laboratory ... 908 
code-practice set ............. — ......... 90S 

hints, practical, for experimenters ^ , 904 

Intsr-roO'm* provide* remote control for house. .883 

lightship run by radio from shore 833 

"major disaster'* station at Los Augales 83l 

man hunt guided Emm air by 824 

(Continued to page 8A} 



The Sooner Any Car 
Is Simon ized the Better 



Simoaiz your car , . . and do it before 
Winter sets inj Tfie finiali needs Simoaiz 
now mote tLan ever. It keeps snow^ sloeti 
mud and other destructive elements from 
getting at the finish; no chance for tJxem 
to dull and ruin its beauty. So give ytmf 
car this ''beauty insurance"! If it is dull, 
Erst use Simoniz Kleenex* !t quickly re- 
stores the lustre. Then, apply Simon ia:+ 
Althougk easy to put on, Simoni^ is tard 
to wear off , , « perfect protection that 
makes the finish last longer and keeps 
your car beautiful for life. 



MOTORISTS WISE 
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REASONS .w 



men 



who use Ingram's get better shaves 












Ingram^d can promise and 
deliver better shaves because 
its three special ingredients 
help shavers these three ways 

1 - ^Tuskera are soffened right down 
to tlie fikia line* 2. Skin ia conditioned 
before the shave, smoothed and toned 
to prevent scuffing razor strokes, 3, 
Every shave is cool — no burning or 
stinging, and no need for lodon! 

Men vrho use Ingram^s not only get 
better shaves, hut pay less for tliem, 
Ingram’s is coneentreited; three monlha 
of shaving in each lube or jar* Any 
drug store, or try 10 cool shaves free. 






m THE WQBID'5 COOLEST SMHV t 

SRISTOI^M VERS CO., Dupt, B-135 
1 l(J WuluAffton St., New York, N- Y, 

J l^rM/ Send mt a 

Th±e On® 



0BXW-KJA-SX9X 



INGRAMS SHAVING CREAM 



TVfteit to cicfircrftMr* please mestfion Mechanics 
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On display [ Thnse masterfi|.l of inj^niooa 

men — tho new aulornobllee. i Oje (fio 

iimxinmili of scientftic and enfinoarinu pkjlL 

r^oearehi kard wni'kH ntnke puiwiLile the 
velopment of sjch aa alloy bearinfiSf plated piaropp, 
iiidepeiidectt vptriiitj^iAj; — many olhor proKti^ive fnt-' 
tiirea of the new automobHea. Scien^^e keepp iJare 
nnth public demand— and aiipnlica thia dcmnn^lr 

Pyroilt too, htkakept ay aiipplyiciiiit a lobrica- 

lion procfM that take* 13 n usual rare nir new «ir 
enKinm. Thai neHevcn atirl beltcnF iho rotiditioh of 
old ear enain^. That udll eafoRuard allay metals — 
b^rin^B u»d piatonfl — da it wtlL babbitt and other 
type* of ntetafs^ 

ddfcwiiani your new car as you would &ny other in- 
vealtnent of money. Get all of your money's worth 
from it in rohotunt eFTscielkcy of Oporiition. Use e<hkI 
oil. Use ADcd sasoUD*. AnJ add F^toU- 

Woulri you like to knew hew fmich good 
Pyrelt will de reward pretexting yeiir 
euroraebllt lny«stm»nt . * Ittcrtlilng 

yevr o*et#rlnt pleaiur* white yeu 

iwdiixt? Mall tlia ceupan kelaw,. and at 
n* abllgallen yen will recsfv* m shear of 
Inisnsting, Impertant charts and rv- 
partc , all rexent and dlinxl tram tha 
technical and m a latl itrg lea I laboratory. 

ilaimfflotured nnd Ounninteed by P^tdiI Cam-^ 
psii>‘, W. V. Kidder, Fres., 512 LnFolldtle Ai'cs,+ 
LaCroBse, Wi*,, U,S,A. 

Pyrotl has bean tested by Popular Mechanics and Is 
Hied by Papular Mechanics' Presses and Publish- 
ing Equipment. 

Dietribulars — Far en unusual BumlneCs Oppor- 
tunity, cheek coupon helaw. 




Loek fer this Signature 
On Eserr Can. 



pvitQiL r'OMfAJjy 

3". rnii Jhld4 

1/1 1 * , U Jf ,\ , 

l’'lr' ■ Mild 'in'l r— 

s'f. itrriic uFinr I’rrnll 
-^Ul a-i/iil mi fxr. 

Q iKlilIl Hlf ibl 

Plr-:ii LIpMllWklJf 



for 



Nxiub 



All'intw. . ; , 

i;j| ; _ . . . , , , 

CaniiF' - I . 



SUmpltf 'MO TO CAS OIL AND CREASE 



( Con tent &z — Contin iiod ) 

Kadii^— (continued ) 

midget;, mounted on portable stand + 

“Normandie’' warned of obstacles in path by...S44 
oacillittht television, receiver ............... .901 

Radio, Receiver — all- wave super;, bas eighteen Diet-> 

al tubes ... .H ............... i .......... . .906 

Radio, Tube* — clectron-ray, for visual tuning . . . . .90<S 

Kail ronds^w heel. movLe Shows faults in 900 

Rays, [nfrared^— planes and boats miles away lo< 

rated 'w'jtb .-Slfl- 

Racors — glass blades, sharp as stevL 839 

Refrigerator— jacket on cold unit helps in defrost* 

ifi g 89 1 

Rule steel, pocket clip serves as depth gauge. . . . . 8fi7 

Saw* and Sawing-^*cr oil work patterns carved with 

hot wire saw BSS 

Sculpture^latcx used to produce Lifelike figures ... B54 
Sewing Machine — wood cut with bit inserted at 

needle .824 

Shovel — twin points ’“hite'* Into ground ...... .883 

Smoke Rings* — ^rum blows for advertising purposes, 839 
Soil Erosion — beavers put to work to stop ....... .884 

Stars— ’’yardstick’' measure* position of . . . k ■ . - - ,849 

Stov<r^^liarcoa] dlaks burned in .971 

Telescope — college course in building ........ 888 

Temperature^kotter near pavement in &ummer..,964 
Timer, Electric — Howard Hughe*' flight checked 

by .......... 4 ■ , ■ lb , ■ ■ ■ ,, ■ ,1 I ,.i...i . 4 ... 838 

Torpedt^— sub marina can b-c blown up with ....... 871 



Truck 

sliding body for loading and unloading 891 

strcamlina, has air-condjiioncd cab .... 44 ... .888 
Typewriter^— Japanese, has 2,000 slugs .......... 648 



Vacuum Cleaner— cobblestones, Dutch housewives 

clean ................ ,832 

Weather Stri|^— elJ-motnl, Is easily inslalled ...... 88(1 

Windshield — wipor, electric, clear* of ice. ........ 833 



THE CRAUTSMAN 
■laced to prevent pinching 



:hain mstead of shot used to clean 



Boots— 

Battle* 

Camera 

platform on Tumblo seat elevate* , . , , , 
tubing, repair with bicycle spoke nipple 
Carvings^rszor blades used for 
Chair— maple wing of colonial day* 
Clathealine— po*t^ adjustable. Line raised out 

Way with . . . . . 4 . 

Crutcheft^-arm pieces cushioned with rubber 

Cupboard — corner, simple to con*truct 

Drain PipeS^^lhow on pipe prevents clogging 



. . .910 

,., 8 ta 

, 4 .909 
4 . .919 
, . .930 
4 . ,932 
of 

. . ,938 
hase4912 
. . 4.918 
. , . .937 



Electric Switch^^lotbespin, spring, converted into.. 919 
Fan* Electric— tEnse meat, damp* dried with .924 

Flower Carden— winter* fits your window *919 

Football — -toy, lively players give nctioin to 931 

Gambrel — animals held by, to skin .917 

Game* — ’''swing ball,^’ table top action game of skill. 92S 
Heatings— furnace, waste heat from used ... + ,,.4,918 
LjimPi Electric-^^ork used as socket . . , . . . . , , , , , 910 
Leask^ — dog^s* rubber band on absorbs shocks. • . 4 .939 

Map^large Tolled, tin clips hold ..939 

Markers— celluloid* guests glasses marked with.... 912 

Microscopes 

mounts from glass slide*, minerals viewed by. .938 
strength of increased 929 

Mimeograph — time-savers for operator . 4 4 4 4 4 4 * 4 .917 
Motor, Electric 

handle far carrying .....*.....4*.,...*..*, 909 

operates In vertical peaitioo 4,4.44.444.444, 4914 

Mud Scraper— clock spring used to make . ...... . . 922 

Paints and Painting — paintbrush* tin «leeve pro- 
tects .444. .4.444, ..4. .4 .44*4. . ,■141,, ,44. 939 

Photography 

air pad for photo^printlng box ,,..,,,,..,,,4 914 
bathroom converted into dorhroom . , * , , , * , , *931 

border maaks, make your own .907 

negatives* holder* kvep on drying line , , , * ■ 4930 
trimmer knife cuts margins on shadow .939 

(Continued to page BA1 
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ThotirSwelt, 
Nopofeori- > 
n Irtter 

that 



Vou sa<^ httsfcKir^ci juft qot 

Q new job <Jt double his ofd 
Salary?- That it. Honey- the 
tirrre has conic 
for U5 to qot out 
of the rut, too 
J'm going to write 
kiSofje 
tomqht/ 



I stayed late at ttre 
office, Honey, to get off 
^my Inst e*- 
dmi notion 
rpqper- 
, .. , now rm 



NOW IS THE TIMEl 






Look here, 

- Two 

fufi columnsof 
male help wanted- Vest noticed 
youf M rnd of wonh / it- Last 

there wasrt t 
hoif tHatmiifh 



\ 



- youVe Qtx of free, 
Know where 



Get' I wtsh 
I could 
qiiolify/ 



UMtS 

news! 



thisZ-'A^ere 

last,^ Doberry 
and 
ti^e 



R IGtHT noWn Id many Mnus there is a Ksarch for rcaUy 
good men — managers, Jeadors — mcti vbo dan Lako 
" ctiarffo of dupartmenlSt biudnudiios, branch umocsi 
(ind $ot thiiigB humming. 

As aiways, there are not mough ordinary Jobs to go 
^reund — but ratify IX^fOKS in the history of AmnrLr.^ 
business, liaet tbero boon bo much rrwim at. the (vpt New 
jobs 3 T 0 boing created by the busLnoiiij pick-un Jn almost 
all linos. 

Opdinarilyt there would ho plenty of mon to On tbeeo ‘ 
— mon Id junior ptisitiuns who have been studying in 
enare time. But most nion hnvD bi:;en kitting Lheir training 
Blide during ihese dark years «f depresdon . . . "’Whafa 
tho use?" — You have ho&rd tbom itay. Pf'rhapB there bas 
been some excuse for sticking to any old kind of a job ono 
could get the past yuaTH— -hut Uro door is wide opini 

for tho man witJi ambition NO 

And don't let anyone tell you that ''Opportutilty dnly 
Knocks Onoo" — that's ono of l bo most untruthful Baylngs 



ever circulatedH Opportunities flmiiish for eterw American 
every day of his lire. 

For more to the point ia to be ready — bo prepared — to 
make yourself intercstitt^ to ibo blg-Llmo employer — and 
L.nt^|]o offers you a short-cut method of qualifying for 
opportunity jolia in account Ing^ law^ traffic., executlTa 
management, and klmlrcd occupations. 

LaSalle Extension University Is 27 years old — 40,000 
students enroll annually”^— GO American Arms each em- 
ploy 500 or more LaSalle-t rained men — surveys show 
that LaSalle students attain 4t>% n’l'crago Balory Incrcaw 
after graduation — h>% of all C. P. A's in the U. iS. A* 
are LaSallu-tridnod — lit two states over GO% of tha 
C. P. A'b. are LaSaJle-trained men. 

Why not find out whnl L&flallo bas done and Is doinK 
for men in ifotjr positioii? tl!end and get the facts; &co what 
Labile Can do for you, poritonaHyl 

Thera ^s no question about it — duMdoss is picking up — 
jobfs arv looking for trained nim^-^the time come for 
you to quatify mr prosperity. Mail this coupon today! 



LaSalle Extensloa Universityi Dept* I26i-R, Chicago* 

Eiiullv^ ti^e y«k(r free bwkkt bn the budneu field E have checked — and tdl ms how vaur troJuLog in that ^vkl cpn li^lp me, 
tH Bu«ln«U MBiiaa^meat p hualDDsa Carr«i»Ddem.ic □Sflleainaciihlp OLaw □Cooune.fCiiLl Law 

CDuiincu Ejigllali pTrafiEke Manadcmcnt P Accouatnacsr □ Bookkccfiiia ft 






Addixaa 

LASALLE EXTENSION UNIVERSITY 

When ipriffnj? to advci ^iarei s please menfion Popu?fflr Mechanics 




POPtTLAR MECHANICS ADVERTISING SECTION 




Haw many of these questions 
about automobiles can you 
answer correctly? 



1. Haw can you malEc your car ride safer 
at high Bp«eds? 

2. Do modern engines run at higher or lower 
winter temperatures than the old ones? 

3. What sliould you be careful of when in- 
flating front tires? 

4 . Why was la^t winter a severe test of 
anti- freezes? 

5. What is the beat way to drive out of 
deep mud or snow? 

How can you And out how much anti- 
freeze your car requires for protection in 
zero weather? 

ANSWERS 

la Have pressure in front tires a few pounds 
higher than the rear. 

2. Modem engines run at much higher 
winter temperatures^ 

3* Be sure both tires carry the same prrs- 
BUre» Uneven inflation causes shimmy 
and hard steering, 

4* The weather was as changeable as a see- 
saw. Warm one day , . » cold the next. 
Ordinary “cheap” anti-freezes boiled 
away during warm spells and didn’t give 
protection when freezing weather re- 
tumedt Elveready Prestone won't boil off 
or evaporate no matter how changeable 
the weather. 

S. B&ck outi if possible. This pulls rear 
wheels up and out. Going forward tenda 
to push wheels in deeper. 

0, Turn to Page 15A and find your car on 
the chart. It shows how little — at the 
new low price “ it wilt cost to have 
/^uarantaarf Eveneady T^estone pro- 
tection in your car this winter. 

Sf ECfAL OFFER.,. A “Weather Wheel" which will 
help yem to forecait the we«th«c. Alto Westherssa 
Hohby"— 4 43' page iUuatratcil book, prepan><l hy 
weather expertt. Full of rsvcinirtinx weather facts. 
Send 10c {stamps or Cain) to NatioiLal Carhoq Co., 
Inc.,P. O. Grand Central Station. New 

York» N* Y. 



( Contents — Conti tiucd > 



Pictures^ — dust keDC eut of framed 014 

Pie Tin — slits ai, erust leoseneil through 912 

Porch Celukzm* — holes dHUed in, prevent decay... 910 

Pry — can hdt loosened with .83ft 

Rack — wire, shelf used to make 824 

Racks. Tevel— animal cut-autc decorate . 813 

Ruler— ^typewrit ten> tenth of an inch measure- 
ments on 824 

Sack — ^creir top in sack top for pouTing contents. .BBO* 
Saws and Sawing 

circular, eilenclnBr "slntf" of . .838 

circular, spiral turnings on .8tl 

fence, adjustaltle, for homemade circular saw . .822 
Shel^— pantry ’doOr, folding, saves steps ........ .912 

Shelves— >-slides, njorru gated* make adjustable . , . , , ,824 

Skimmer — comh converted into 822 

Smoker— smoke farced Lnto aitimBl dens with. . , , ,828 

SoLderidg disk, grooved, iVaSte preVeutod by. 814 

Sparta— winter warrior* Ernm aroenal of +923 

Spotliitht — ^hoto, improvised from desk lamp. . . . .910 
Stove^heat deflector hung on edge of .908 

Surveying— ><BTpenter^s level makes instrument for. 940 
Tnpa Holder^— steel tape on bench protected by. . . .83ft 
Trough— ^rnetal* moisture on window drained off 

with . ........ .022 

Tubes* Callnpsible— screw eyes in place oE caps. 

for hanging .912 

Veneer^paper-backed, uses for ............... .92<t 

Washboard— vacuum cups hold in sink ......... ,910' 

Woads^primiag coat re<|Ulred for 920 

Workbench— drawers, angle-iron slides hold , .P3Q 



SHOP NOTES 

Automobile n 

battery* how to locate shorted cell in ,959 



cotter key, right way to install 9E8 

door, frOZeU, how to loosen 99ft 

door handle, remavahle, (belt foiled by 83S 

gaskets, ball hearing used to cut .938 

gaskets, sticking, soapstone solves problem of .959 
generator, pivoted cradle holds for repairing. .960 

inner tubes* finding slow leaks in 960 

steering wheel cranks motor when adjusting 

hearings ,850 

tire* clothe spin Used to deflate ..959 

Automobiles, Repairings— Ford spring farced into 

position with turnbuckle 950 

Barrels — wood* evaporation of water keeps from 

drying out . .954 

Cable — garden hose makes casing for . . . -855 

Chuck — three- jaw, increasing range of , . , .854 

Call Springs — Scales test pressure of ........... .955 

Drill Press— 'teeth on a blank gear cut with . , , . , .94B 
Egg Crate — hose, garden, used to cuihion .956 

Fire Donra — close when 170° Fahr, is reached. ., ..94ft 
Flags' — •horizontal, keeping unfurled .846 

Flashlight — Operates on 110 volts . ,854 

FurditUre LegS^made Ofl the J'Oluter . .857 

Garag e stand to hold catalogues, reV'olvLng ...... 85ft 

Grain— stored* checking temperature of ......... ,944 

Grinder>^ — auto parts used to make , .841 

If eat ing^-sh op 4r garage, heat distributed evenly. 84ft 

Ladder— bleats nailed to sides to rest load . 954 

Lantern— >b rake man attaches to arm .943 

La(he^-autO tranStniSsion improves ,845 

Moistener^— felt pad Used as 958- 

Oil Cau-^-^^pout, split, prevents end Eroin dogging. .844 
Paper Trimmer — has waste boz for trimmings,,, ..844 

Potatoes^thaw Out in dark place 958 

Screw Hooks— tags held securely with. . .956 

Skates — blade holder Eor grinding 847 

Smoke Generator — air currents l-ocated safely with, 853 
Stains— — finger nail* tartaric acid and water remove. 94T 
TaUoret — altered* artists And useful .856 

Tool Drawer— handle folds for carrying .... . . , , . .847 
Tools— email veining, umbrella ribs used t'O make. 954 
Troughs— hog-feeding* wheels aid in moving , . . . , .945 
Welding — osyacetylene a.ulfit* method of using..,, 84ft 




I Wrench — tpeed, plunger on expels nuts ..944 
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HOW WOULD YOU FEEL? 



Well« your boss thinks of you in terms of 
so much a weekl You ore worth this or 
thcrt to him. How much you cure worth 
depends upon— YOU1 You decide the 
ottnounl chiefly by your ability— by your 



training. Why not increase the amount by 
increasing your training? Thousands of 
men have done it by spare-time study 
of L C. S. Courses* You are invited to 
earn more money. Mail this coupon. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Without Cost 
and Why/* and 



BOX 5603-H, SCRANTON^ PENNA. 
or gbligatioDi please send me a copy of ydur boolflet, "Who Wins 
full particulars about the subiect ififore which I have marked X: 



D Arrtitw-I 

S Arrbitormrtil PmtUiiniin 
bukUlibc 

^l C'-onlnotor And llullLleT 

□ tltriic:tqr4il DrttifiJiiLAii 

D ijLrvrtund Enciiw^r 

□ UCfW In Jrnrpnt uu| TltHlt 
Q ElHtHcllL Encinwr 
□ luJwiiric Nchtiair 
C] WdiJin^ Eloorri^ And Ou 
D ItnidiDA SliEip lUuBfirLaL, 

□ aaU«mmket 



n nLiataai, 

Q ODLcr SlAiiBcwumi 

□ 1 ihdu*(rbil Maitjic<'fhe«t 
l~l Trqliict 

D Arc^nalitBlicir 

□ CmL AfMuniAnI 



TECHNICAL AKO IHOdSTItlAL CQLFH£E» 

Q neat Tfnlmcnt af Meiala d J’liiDildjiE d Flitljitf 

□ &[rlnt Worker Q UcblIoc □ YcatiLiiUtD 

CJ lilncauatr □ Air L'aniilUnoiiiB 

□ Trj<ipliOD 4 Work □ lladio □ £^(mio Enskorai: 

□ Manhanica] KiLfinwrlnc □ Stnain KLortTii^ Eniinwr 

□ \fachiuMral Pntiuipmn P Marioo KociTirfr 

O MafiLLtikt p I'naTnuibor O n. II. t.jicnoiDiilTi« 

P I^all^ntnaka' P l{_ H. Hwlion Komnan 

P Om KociPia* Q Pit««4 EiL(inH P Air BrakM G H. H. .^knuliniia 

□ A-rlallan Ki\^iuta P T[iRK«r»V Fn^innarin^ 

P AiJiuniollUc' P {JItU. KcLX>[m<rifi|C 

O b^friccratJciii Q auri'a^dnc and Mappiq^ 

BUSINESS TRAINING COURSES 



B O. P. AiFoeuntAnt 
nnokVwtvinv 
P ifK*rrlar^ Wwk 
P d^aitUb 
P 8 alMinknahlD 

O AdvarUainc 



§ n^rrvbH ALnibon RalmnaiuhEp 
Fint- Vaar OoUttf^ 
nmlncH r^irnw^nilrnra 
D Ftanah n IjOTtarlnff abair tJanla Q Kipia 

P ^HtanocTiiphr uni T>'iiLnir 
□ Cirii Bvrriov □ Mad CariMT 



□ Bridffl Engjinw 

□ Bridca auU jJtdLiin^ Foramui 
p OLaudutrx 

D Pliaxlnar? 

□ Cml ^[■un|r 

□ Mina |■'□mIIca^ 

P KavEfatkin 

P OnHoti NfaHufacturEac 

□ Mfooleri Mjwuiaciui'iiii 
P AirriruUurn 

P Kniit OmwlniC 
O PoiJij-j' ramiioc 

□ Radway Nful Clntlc 

P (iratln tfcliunl UubiiMrta 

□ lElcti Selinal fttlb|artJ» 

D Onll#*e IVaparatuar 
P IH-uatralinf 

P CarVxinLtg 






Addnii. 



Prf:ifT}i Po^tioti 

H F>iu r«Jdfl in r'4iHjjri‘4d aend awpbH fp tktr fidfriwari«rul Corrnfwifdmirr Efk^t Ciuudian, %tfmtT€ait Cmadl 



Tl’/inj itiHffflff fo plctise JHrafion Pop«/(tr 





lOA 



POPULAR MECHANICS ADVERTISING SECTION 





WELUTOW, VOULL HAVETO M ILL WRITE ENGINEER 
PUT IN ONE ORTWO NIGHTS]] DOSE TODAY FOR HIS 
A WEEK STUDYING AND FREE BOOK 
WORlClMG WITH j 'success 

drafting 

T pOLS 




mai£ at -Aanie. 



T he boom in building and 
other industries now 
seems well on the way! 

Who is always needed 
first of all? The drafts- 
man who draws the 
plans. After that, the 
steel mills, lumber 
millSy brickyards and 
others make their sales. 

Government efforts 
to help are making 
things hum. In one fac^ 
toiy town^ a shortage of 
draftsmen is already re- 
ported* Many trained 
draftsmen will beneeded— at 
better pay and shorter hgursi 

WhoTl get those good jobs? 
Of course, the men who have 
prepared — so, prepare now I 



Better 
Jobs Now 

are ready and more exp^^cted soon in 
auto work, aviation, electricity, ma- 
chinery and certain building lines. 

For those who learn drafting now! 

lt"s the way for a quick start to a better 
paying, much bigger jub. ^tiO uitec 
for Engineer Dobe's Book* 

7 /tee‘ 3 ooi^^ 




Out/Et 

20x25 in. 




LEARH BY MAIL AT HOME 



WF Time is money, Leam 
3r5ting in your spare time. 
lYshigh time now to prepare:. 
Don't wait another day. Send 
coupon /or £lobe*s /ree book. 



ENGINEER DOSE, Dff.^-79^ UbertyviDe, Ul. 

S<nd me your free boolc,*'Siicceaaful Ehraftsmflrt- 
mamhip" and please explain how you assist your 
grad nates to good positigns as draft smen* 

Address^ . — 



Toran.. 









H ere is an opportunity 
that's open to those who 
know how to grasp it:— 

ACa /eup dollars a memch, 
students get complete 
training in drafting by 
mad in surprisingly 
few months- Engineer 
Dobe teaches his stu- 
dents until thoroughly 
trained and until 
placed in a good pay- 
ing job. Trained 
Draftsmen enjoy good 
salaries. If you don't get 
a satisfactory job:— all 
your money back. That's 
Engineer Dobe’s guarantee. 

With Engineer Dobe’s 

method no prtvingg 
experience is n«es3ary. High 
lool ^ucatioa Tiot uccdrtJ, 
Everything made plain. Prac- 
tical work riRht from ihc start 
tmtU you're in position* 

1/ you're a mecKantc, a 
knowledge of draftsmanship 
may make you a superinten- 
dent in short order. Get out 
of overalls and draw the pay 
of a boss. If you arc a boss, 
learn draftsmanship^ a femn- 
£lation stone of many a line 
of business* 

In etxry walk of lift, practical 
training in draftBmanflhip will 
pruve valuable. Even if you never 
accept a j^b as a draftsman, will 

g ju pot be Tnoney nhecd by taking 
ngic-eer Dobe's course? 

YouTl be amazed at the 
8 speed with which you can 
a^uablc jeam in your Spare time by 
set of tools— Engineer Dobe's practicul 
. ITmIi method. Send coupon TO- 

withouteitra cho'rse DAY for free book entiOrf 
the day you enrolL * Success m Draf tsmanshjp' * 

ENGINEER DOBE, u'irKiur’iii. 



F«r 34 years {since 
l%j»Enj7Ln eerDoW 
hB^ taught dr^tfEiiiiE 
by ma il . T tioii^ajids 
Dl students, aned IG 
and 18 to past 50, 
have won 
SUCCESS! 



Here' 



Write’ 

NOW 
while ihit 
offer Luts. 



WAcii icrtriujji fo advcrriseri please fnenHon Pujiular J/ccAanlc^ 
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£eam 

ElECTRICnr 



STUDENTS BUSY AT WORK IN LARGE COYNE SHOPS 



SEND TODAY FOR DETAILS OF MY 

PayTuitioii'after- 
Graduation Plan! 

Gft tr^iiiTUEin90 days, right here in the bEz Caime 
Shops — not by CQrr»»pomiflne« — buE on real 
^c^trlcd machinery. Mill til » coup&tt bfrlomr, [£ 
you are short of xnoney I’ll send you all det&Ils of 
my Irnance plan and consider your application. If 
accepted, you won't have to start paying tuition 
back Until fhtm montha from tb» dato you start 
achool, and then you'll have ovor a year to com- 
plete your paymcuts. 



Tremendous Developments 
Ahead in Electricity? 

^ERE is YOUK opportuniiy to cnah fo, Etery day fariofta newn of new deyetopments tn every 
branch of Etectridty, with more opportunities, more Jobs, and a grcaier future for che 



trained man than ever before. I consider the fettow who la ambitloua enough to want to f}eC 
nhimd by my Tralnlna, worthy of my hetp. MAIL THE COUPON BELOW and you can 

E rovo to mo t hat y ou ato wilUn^ tn Hpend li*«t THREE MONTHS in the Coyne Traioii^ Shopd 
camlnit ELECTRICITV, Then, ni tell you about my finance plan, which j* / /i jO 
Iras onahled many to £et complete Tralniaft and pay ifultian back lator, /Chr i 



[ktyne Traioi^ Shopd 

Learn By Doin^ In 90 Days 



Lack of experience or ad- 
vanced education bars no 
one. I don*t care if you 
don't know O-n arninturo 
from an air brake — 1 don't 
Eipect you to! It makes 
no difference! Don't let 
lack of money hold you 
back from getting all de- 
taila of my amaaiing plan. 

MANY EARN While 
LEARNING 

ft you need pirt-tiiiie work to help 
Sfajt lonr llTlna 'nl II teU 

UiH YOU r piobic mi wc mii]r nblc t a 
help jnju pf we have of 

Othert-Thrn in tl brief werkn. in 
thexicBt roaiins abaa^ Cnyac, 
we traJa you oa you never d rearncu 
yoilco^Dd be trained .. rnoncol the 
Eieatcflt outtuyi of eleCtricii 1 kpra- 
ratUi c V«r o^mbkd ..teui 
mo«. eoainei power plant*, auto, 
:a-bo[iniE 



tom, opcratloB rMl uKton.driuL- 
iDos amlgctun.nn, wlrlna boui«p 
etc. That^t a gtlmiB>« of bow 



b«lp ta nudie yiDD A muter elnetri- 
efiu, end fit; yea to qualSfy for Jobs 
Icbdmg to the bjfzut pay, 

Jobs-Pay- ^nire 

‘loWB mTFt»efarieii.l eueccBtoT^r 
1^ counifl,' ' HjB a, HiUm- 
'Tinnpnve. Twp wt'tki 



Pr^aro for kba tin Tiie» 

'Bet'iu'P' ■ few af tnndrnli of |rot^ 
tiaal tn tlia etActrliiiJ field. Dur free 
■ETtcUiTmiii'b biqnnjjirIvMioaallfi*' 
tLM «m ^ jm • n ^ q 4 r* I , 

suekTAtiDN DprRAvoR 
num iLECTwiciAH 
iifvr 

RAfliO 



I mTFt»efarieii.l 
IS WWlCBtlDC 
harder of ' 

after Icavluir school 1 took a ' 
job/* nrporls E. O. EemJt or iiii- 
tvol*. ^>nd th* profVti from tbla anw 
job alone uotv than paid for the 
entire cesrac." A. C. Hoehtile of 
Ohio fiSVS ^'Becslved SBVeral muefl 
Ln pkf , duo to the traininn 1 reecLved 
at Coyne.'* And 1 could quote 
from hcindreds of letters, of sorncM- 
hj I Come Trained Men, TC/lal itifV 
auBss done, vm sftimid H oOlff tQ d 9 f 

Kl«etrla HcIrtcarAtlDq 

~ Air Ca&dlllantB^ 

Riabt DOW 1 am fncludlne my new 
Etcetde Refrigenitian and AlrCctn- 
dlUomn* cgiLTK at on oatia CMt- 



6ET THE FACTS 

Comi li youro'Pe v]M( chann to 
Evt Into eJKtrioLty.Tbia aehool 
yaaff 0fd~tnoynaCniiTijn.^ii Eeated 
—^proven berond all doubt— en- 
doce^ by many larRS Blertrlcal 
eoDcemi. You nn And Out wery- 
tMujE abiolntolf f tec . Simply nail 
the conbon and lot eend yoq 
tha btR, free Como book with 
pbotagrapha , , , facta . . . Jobs 
. . . aalarEea . . . opportcnltiop, 
Tellayon h&w many earn BEpeqaes 
whito tralnlnyr how we uoljt 
oor gTidttBtea id the field. This 
doet bat dbllimte yon, ^ act at 
pnoi, Jnit molit ooupon. 



Get Tbii 

FBEE 

BMk 



owiLoli' 



Ib, trammlLtiBi eta-' 



UQi UXmMi __ 

fio"" . . cvicr>'thlji|; froni doorbells 
to farm power and IfrhtlbR . . fuU- 
aliod ,, Id full operation cvcrydjiyl 

TRAINING 

By Actual Work 

No dnlT boolH . ..790 got fndlvfdoal 
trainlbff . .. ntaJ aobmliiwk witbablf 
tbe^t^ry you will H«d. Bnlldlnff 
batteiiea wfndlntf real arm- 



COYNE 



N. C. LEW», PREVIDEKT rwnuai/ len - , 

ELECTRICAL SCHOOL 



Dome of 
Co> 3 fncMioot 

This Ia out Hrepreof 
nH>dBm hiRiia where- 
in la Inatallod tlkou- 
aand^ of dnllara^ 
worth of Eteetrieal 
equipment of all 
AiodD.Every couif art 
and caovenience boa 
been arranged to 
make yoc happy and 
content fld dntlii|E 
your trainlOR, 

FOUNOID itn 



i IL Cll-SWtS, Fwldeflkt 

■ CoyHE|««trtca 1 SdKxi(t,D«pt. 9 ^ 7 ^ 

I $»» S. Paulina St^ Chl«aRo. IIL 

Dear Mr. Lewis: — Without dbiigatiDu vend 
bis illustrated catalogi with all facts 
I about C&VI 1 & TraihibR and details nf vi 

■ * *Pay*Ttiltl«»i- AttM'- Gr*dii Mian * ’ PJ 



nuT 

an. 



Nistna,, jlfs 



TTAcji trrji!fn /7 fo p?CfiAe fiicit lion Pojjitiffly A/vt-'/ifUuVs 
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Follow 

iMsMati 

Secret Serrke Operator 38 is on the job 

F ollow him through all tho excUemeiit his chase 
of the counterfeit gang. See how a crafty operator 
works. Teljtate fingei^rints On the lamp stand in 
Uie mortleTeil girl's toom! Thedetective'scigaretto cam 
is handled by the imauspecfmg gan ester, and a great 
tnystery Lasolved. Better than fictiom lt*s true, every 
woidoi ft. Naobligstion. Just send the coupon and get^ 

FREE! 

The Gon^enUal Reporti 
No. 18 Made to Bis Chief 

And the best part of it all fe this— ft may open your eyes 
to the RTcat opportunity for YOU pb a well paid 
Finger Print Eaepert. This is a young, /jjf-gnjieiHjir pro- 
feseion. This school has taken men anti traim^l them for 
high ciPiciat poBitiona. This is the kind of work you 
would like. Days full of exdtejnent A regular monthly 
Ealary. Rewards. 

Can you meet this test? 

Are you of average intellisence? Are you ambtlitiusF 
Would you give 30 minutes a day of your spare time pre- 

F nring yoUrSclf fur this ptofession? Answer "yea* and 
II show you how it is possible for you to attain ail this. 
Send the coupon and 111 also send the Free Re ports. 

INSTITUTE OF APPLIED SCIENCE 

1920 Sunn ydds Ave., DepU 13^59 Chlcaso^ UNaob 



i Institute of Applied Science i 

I 1920 Sunnypldn Ave,, Dept 13^59 Chicago. lUlnob I 

■ Gentlemen: — Without any obligatiou whatever, send ! 
I me the Reports of Operator No. 38 , sIbo ymir illuBtrated ! 
I Free Book on Finger Fribta and yuur Iflrw pdCCd and { 
I Easy Terms Offer. Literature will NOT be seat to boys f 
I under 17 years of age, ! 



I Name 

I ““ 



I Addfrn I 

I - ^ 

Wh€Tv ipi'ifiiij? pfease >ne?ntiO)t Fopultir Afnekomra 



\N0W is the Time to Get Ready 

Utr tie BieSiY JOBS 

'"AVIATION 




The gover nmen ta of the 
worlokre spend In;; hundredK 

of mil Hone of doJJnrs In aviatfon dpyel- 

opmenC. This mean, rhousamrs of high salaried 
Relation Johs. Now is the time Co let LINC30LN 
tralniTig pre|>arc you for ilie wonderful fmurc ahead 
in aviation. 



$500 

a Month 

That's thD 
kind of b i E 

e a y osmed 
V a t r i 1 n e 
pilots! 

Airplane rp»- 
chanies also 
earn good 
1 a 1 a r i e s 1 



LINCOLN 

Qualifies You for a 
Successful Career! 

You Bbould tuivfl Ilia uiiEErellwl l4DtO]U 
tmihlne ir you wpgit lo qiiuUfy for ihRse 
terpuy puqltlonn |n si’luUuli. '■I ycuTHmicresa 

tedDhlaiT sVlatJan onrt yeiirK Bupreesful OS- 
perletift ilm u rnwhaulw’ traile sirhool 
lOBOdS [tiljf Cunjoiui CoyetDEnont AppiDviiiit 
Jichoal to you ofl tbo beiier iibic to 

train yeu properly. 



Fincrt Tralolag — Beat EquJfifnenC — Oely DUKjem, hlgb clnU 
InJuLnu planes w|ih Dopb. of CotnmGn.'e appro Vul are lued 
TraUrLug for ffovcrnmenl ilrense JJ>S TriLtjapOrt, LImJletl Com- 
mcrdjiJ. Private or Atnateur CJoaiplcte traJalmf lucluil» 

blind ayjUfl Ly lostmlaeat. erp«s eountTy. acrptatlt®. High 
wlliK nnd low 'aliur raoiiopJjLiiefl. UlpEmtuni, robin planoe, eie„ for 
^mplMfl ei! per [cnee, rtutu aJifiit and CTound imininif under 
Covernment SUperflilDn. Thorokiellly Ctiulppcd prouml sptj 
meohanies' sribool with hlirb ctliuiH. eKperfenr^ Inatruotorv, 
Tratolng QiiaUlics you tor <jDvmiidaciit Alecbanles lirenHe, 



VrJiJ TB ncif /or furiket fattj , Fka-t* 9 taic vo ur mw. 

LINCOLN AIRPLANE & FLYING SCHOOL 

201F HIBCBUFT BI.PC. LINCOLN. NEBRASKA 



EMGIMEE 




=< ri 




l^TTEhSIVE PKACTTCAL TECIIKTCAL rOURSES. Nni.- 
TIME AMD >ION£¥ BAVKU. tkvm Jn 
3 rn. HcrlTlfiil. Mc^haikli-iL Alrue^jniL ArcSi^knlunkl, Cbril, 
AiriwRiKri. lEubwAT. Ain ilnrl-Er mil«n dn ESrokrlrJl'y. 
nR(lk>, HrrliK Herr^nistiDn. ToR-fT rtiDl, ihaaini. birflilliic. 
Low ludEsD. Eitviuin ntcpdani pguipnwnl. Firl'tinifl work fnf 
hE»rd N 4 id nwni. tl 4 jrr.'’ iiiMTiBUK rrodiubv* tuecwlnl un, 
Lh:bL >(1 aU “ttt U. S. pckI /ernlin liiriil*'. Laldmf miwrHbylr pmil- 
>4vui- Ai^rrnTR^ JaJBil¥7a FDifaiiwJ br prpdiusia ktuI iJd- 
cNWn. CaiaWf ten. 

Finlay ENcmEtniNG. college 

lOOi Ay.nm Ransa. City. Mo. 



i^« become a lightning 

TRICK CARTOONIST" 



B*ni| II iM (cw LfliiAb Ffndurinl fniCtBrai ef 3 il THeb I^w. 
Ini* bUIi Itrtfrivl! in>. CiilANi Mt Ch,i||( Tdk flnin>l'^ 

QALDA ART-SERV(CEt tlcpt,! Qihkolli. Wl.. 



inchlicnsrc UnpleiJCeAiedlei.OiieT^^ 
oltu, Vaudevilia Aria, 
UIb atrvls, Comedy 
4 V Somga. Hake-np Goodl. 

CMal.C Fr.. 
T.SLD»nfKniAGo.«aS S-WMwIli Oept,*. 



60 
VlARS 
Of HITS 



BhiORg* 




TO 



PAYING FROM $1200 
$2700 A YEARI 

B.ilwiy FVwLbI CWlu tnwy F$ni SlSQ lint moolk 
CtjhLoecib IcirpccLan la hi£b Od 43000 A N'dv 

-paffajii'B umilnl. Emlleni nflnuiiMrUI w* tiiF rUu^Di U la 
nq. iBnrwHMd mIuw*. it^wlr |UV- Let 

Biw tnlbi vfiu ND1V t(ii IS cavrrniHiiC IbwH-Iiib. i Wbii 
Lut L'JtH AerTieo- Emnlorr Jin' S 

RIFF Einnif T pli nq^ndiF 

DlJUn IklABr luinliMlliiBi 4Hbr 

TOda V. 

H. Y. 

i'uBtUull." 
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Unaio-Wcfia 



JitHQiliTHfltiini? f^tatioiiN emtiloy 
lii&riltiKCr-'^ I'EiuinuE'rn, uttlirnlttirn. 

aitd ntuiiitcnnncr' men 
fur jubdi pa^'iiiR up to So.OClO a 
year. 



Set fH?r\neifii! paye rttBrTiy If. I. 
men f L!fXJ lo $J .WJOa year fitr their 
»pare timQ, fiiU time luen make 
AB luutL u» $30, $50, $75 a werik., 



Nfakiiu^, inatalUnic and lerWrlnj; 
Loud Speaker apparatus is an- 
ethnr j^rowinjz, nioney-limkitiE 
Ecfd for Radio trained cnen. 



Some Other Jobs 
N.R.I, Tra Ins M CH For 



ItmaclrnDt EliiKliieeir. 
f )[>erator in RrEiode&nt Station. 
A«rrmft Radia Operator, 

Opera Pit uf Airway Ueaeon.4. 
Gavcmjumt RaiBo Opernttur. 
Radio Operator on sjnpB. 
ScrA-icenuLn on Lnud Speaker Syi- 

tObuiH 

Injttalialion Engineer nn Loud 
Spenicer Syatema. 

Manager for Retail i^toree. 
Sendee M n naner f or H etail S t< ^es. 
Auto Radio InetaUatien and 
vieeman. 

Tefe^neion Broadcaet Operator. 
Tolevleian Ettipneor. 



ril trainYou Quickly for 
Radio's GOOD spare time 
and full time Jobs • • • 



Mail Coupon 
for FREE 
Information 



why slave your life awny 
til a EUj-f u Hire ji ih 7 Why 
bkiniPt w'M' acrape. tryina 
tr> pay your hiUsT I'll 
train ^ou nuif^kly for a. 
tive-ifc'ire Said with a fu- 
ture— HAD 10. $30, $50, 
$7,‘i a week — thnt^a what 
So, $J0, $15 D. week e.itra 
uf my BtudeniB make in 



le 



7 1, 






many Radio Espertfl make, 
money — ihat'# what maiijf 
their nnare iinie while l^ikniitm. My free book teflri y'ou 
t tlofliu's dparo tinie and full time upportunTtiea^ 
about Uiy tcftw traijiitu;^ — about niy Atudnntfl and 
groduatefr^H'hat they are dotrifl and makmg. Oet this 
Book. 1)41 a Uanliu Expert. The Radio Meld in big 
enQuah to aboorb many more pruperfy Erained men. 

Many Radio EKperts Make 
$30, $50, $75 a Week 

H[inre t^me oil'll full iLmr RaOlo Sen'lee. laHtallltiii:, Onent.- 
hur. Mointialnlna PTuailrii^t, A Hull oil 1-10^110, CutmtUTrtal. 
i^htp and Telcviiduli HlaXhiUu. a lladio 60n-|eo I’lUitl uf 
ypuf own — ru tmln you fur Tliese and other oiiporruiiJilfw 
in the itiarLUractun.% aale unU Hi-n'li’4:i of KudjO, lx>iul HpCaker 
and TelevJKluri uupanuu^. ^ty l-'Rh'K tKiok relld voii nhout 
ihL' many money-mu king ouixirt unlike Lu Lkullo- Gid u 
uupy. ^lall (. ouiKin today. 

Save — Learn at Home in Your Spare Time 

Veil don^t have to leave home ami anend fi'ifW lo £l,f!l00 to 
leem HA'dlo. f'U [rain you uulrkly ami lne\|)CJiNk'ely rleht 
In your awn home auil In your Athurc time. You. clou t need 
u hJizh nehooE oreollctte nlue&rhih . Mahy nf rny muineRHOi'l 
l?nulujitca rlliln'l evlH lltil»h gniiite eeh'OnL My tirartlml ad- 
50 meihod of iraJiilnK— had wlih leNOona. half with Radio 
nijulpiuetit — FUves you broad ipniHlcul eiiptileiin' — nuikes 
letirnhii'f al home fuflrlnadae.lprHi'iical au4 nijri'Jil, 

Many Make $5, $10, $15 a Week Exti'a 
in Spare Time While Learning 

Afy hook aliawn how my aijcelal traJnlnif, Inilruirdlan maTo> 
rial, plans. tdeiiB. attrl my t wehly yetini' exlieilvnee tralnlriK 
men for HadJa can>erN liox tirhuMl many tnudrUNf uiakeS:M 0 
lo a year 1a ihiMr Apare rime. My f^nurw l^ fiinuiuM 

od ^'ihe one ItieE nays far luHiIf/' 

Your Money Back if Not Satisfied 

I*m 00 sure you trill be Ratln^ed with lay rralulniT tliut r 
ilgree In writinif to reruml ev«rj' jienny of your moni>i' If 
you are not entirely satlicrlf^ with my Iji&iaa and liuil mil- 
lion Sen."tne when you nnJjili, 

Find Out What Radio Offers You 

Act today. Moll the rnu]Kjq., My IH-|iaau hOOtC Will Ijq 
eetil free tu any ambltlouB fekow over 1 £ yeata ol ^ 
0*0. It taPil about FLadJo's opnorMililtinr — t!^t*la 1 llia ^ 

I he elirliteen euar ferttmifes of my c'ourw — nbnwa ^ ^ 
leitom of what OLhors eim dolrip »nd auLklaK^ r 
There Ih no uhlIgatEon. Mull the roution En ^ 



Mad* Up To $400 ■ Month 

+‘I wftH w.orktiij? In a 

i tariufo with uo futuTO- 
u fllifhr.. My wife and 
J dcfided. to put j^Mlda 
aDtiimll to piiy far your 
Courm^ 5ve have nut 
rrfirattiHl It. I have 
mndo DU bluh cui 5404 m. 
monlh lu IttuliD.'^ — K. 
G. WOUE, 120!^ Eduti 
St., Elkhart, Indloou. 

HO to S 2 S Weekly In Spare Time 

*' f am making from $ie 
to li wevk in NtNini 
time. whEle still hold- 
liur my raifulJir Joh o« a 
mjiahlnlst, { hgve 
earned unauifh to xitiy 
for yoilf CliurSF lUuny 
tliuew over. Uiily a 
t.raiiU'’d man can orfvi™ i 
Mein nowadays. I ewe 
my aU(.1!«lH to -S'. K. I.'‘ — WILLIAM 
F. RUrr, R. D. Na. l, Ctif«hu- 
hoeken, Penna. 

Chief Operator In^Brcedcattfhg 

Statloii 

'^^'V 'huu I had compln^ 
nl the [Inst iweiity [i!o- 
{•etna, I liad obEniufH niy 
lln hH lut a Ifadiu 
J truadcafft- Ojiora- 
xor and 'cninedl- ^ 
oTelyJalfieddin- jn 

lien WMPC jr ■ 
wbiEti! 1 kim now X lUef r>iK | 

eratur. 1 do ant hmltaie 

to ror-omhirad N'. K. J. 

Troitilmt Id anyone.*' 

— EIOLIJS 1*. 

HAYEia. S.5 Mod* 
loon Be., Liuyeer, 



Mk 



un unvdlOt>d ur }iaatc ah l ecat post exiXd. 






J. E, SMITH* PrealsteAt 
National Radio Inatitate 
Dtparlnient SNP 
Wnahiarfon, D, C* 









ir/icn idriM H£f to ndv^rUsers please fdF?dffoii ropular 
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DON’T GET CAUGHT IN 





t day thsniiDmjftifr 
btjlfiw frinniiiii?. 
If yvo dcp^TiiJ OD ordj’ 
Duy nDt[' tiwde, yoEir 
(Wlicflu miiy be RDne. It'l 

*"b«y afiwiJi. or fxwnf-oti-" 






hi EVEREADY PRESTONE 



The GUARANTEED^ ANTI-FREEZE 



On« «hnt, put in noWr will guard your car against fr«ez«-up and rust all winter^ Eveready 

Prestone won*t boil off no matter how warm the weather gets between the cold snaps. Has no 

odor. Specifically guaranteed, ■ * « ^ t ^ * * 

Ask Your Deafer This One Questtoa 

Of more than 100 branda of atitl’^freoae on the mayket. most are 
bafed on alcohol — but aro not plainly Ao such. So ank 

dealer thia question about any anti-free^e you eonsider buying: **Uoto 
of this product ia alcohol That ia important, for alcohol, na 
matter how disguised or what it ia called, is subject to evaporation, 
leaving you without adequate protection. 

Your dealer will tell you that Evoready Prestone contAins no glycer- 
ine, no alcohol , and that tf vntl no£ boil olF or evaporate. Hack of 

every drop of Eveready Freatane is the following guarantee your 

dermite aaaurance of protection, 

^A DEFINITE GUARANTEE 

rnrtwTi Cmmpinj. In?., ji^incttEIr auamntcCi Ihn EFVrcmij Pm lone. If 
uji« 4!| (c^f■Hntl'll d[ri!«r|an.ii. In narffiail wntrt coollnR will pr-o^nrt i>l0 

ctMilLna AVpltrfti at j.-DUi-fAF fi^diniit fr?nlna dthI rja^wlitit fT^m ruFt f^rniBlIgiii far a fuJ| 
winter, also that iC will netbeil awar, will nat cnuie lUTnuSV Id e^r or to the metaJ 

or rubbrr purls of the roollfiu untl that Et will not leak gut gf a CDoliny 

tiRhL enough tobdld watrr.'^ 

Spvcbil Offar ... A '^Weather Wheel" which will halp yog tg fary:?ajt the wealher 
Alao “WralhcraaB Uebby " — a 44^pag# illuatnited book^ prepared fay weather experta. 
Full ef fiiRelnating WH^^ther fnCla. tSend lO? {gtampa or rotn) to ^^atkmal t'orbon Cix, 
jne., Uex 000 , t#rand Ctntml 9 tatt»n, New Ygrk, N. Tt 



□33 



Name. 



Unit ttj Union Corhidf p nd Cfir^n Corporation AddrcBS. 






Ona i]gy thfl thcrmamrler 
niaycilmbaj hEirfa aa^n^i.,, 
ani] ordlnarv nntl^fneaas 
faftll gJT, et^upt^rtif e.Yon loan 
your f J-tJEieMip i;irot«rtl01i. 



ITAcn fo ctduerfisei# picusa niciiCton Paptilur .VccAoiiicy 
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THE WINTER SEE-SAW 




rfuf/n, *"'i 

**'’wr 

utiprfjvi 









f j 

-iV/ 

-4* f j, *'' -H,': 

’I* J 

'I 

/ ' 
/ t->Vj^i if!' 

I ■J... . 

JOf "Jigi-pj. 

4'A. *j| . pV^' 

^ 4Jp X 'j/' 



I cZT^“°--^ 

Stinj.ijj 

5’- 'Jj, 'jj -t# ,. 

i-,'ji I ’jj 



I "JH 

I ^rJ“fli>i 

I 

I "4J, ' 

■ s« u_ » 

I fj 

f 

I ^'"40, +f 
' 'JJ, ' 
i> J 

■p 'J5 

'“•«..b(r. 



^'”s. 'J 



PHtC£ rTTT — 

|« Mwe/^''’"'' »- u*^ ® ^ G 4 I lU 

^ “» “■''>*».U„„.'^' “>' PNte i„ 'T ,p, 

«T«a r^B.wi I 



* ®*UON 



TFjif'n larffCni; ft> advf^rtf^Et'E ptcfj^v Mi^nMan Popw/ar ^fec7lttn^f:‘}l 
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Diesel A Engineer 






Is Your Job Safe 

Just as the giasoline en^ne 
changed or wiped out the jobs 
of thousands who depended 
on horse-drawn vehicles for 
their living — just as electricity 
changed the entire set-up in 
tlie fields of light and power 
—so now the Diesel engine la 
fest invading both the power 
and transportation fields, and 
threatening the present jobfi 
of thousands pf workers. 

If jobs in your line arc steadi- 
ly growing sca^r, you owe it 
to yourself to investigate this 
new, progi^'aivct uncrowd cd 
line, that will oUcr good open* 
ings for many years to come* 



Diesel—Tbe Newest Fastest-Growine Power 



Diesel enjdnes— because of their high efficienry* de- 
pendability, and economy of operatioii“are fast replac- 
iitK steam and (cawline engines in power plants^ mot^r mu;l» and 
bus^. loccKmoti%e« and ehipa. aircraft, tmetore, drwIitF*, 
cmUs^ pumpe, etc. — opening up an jnerua^ina: nutnber nf well- 
paid jobg for Diesel- L td inea men. The field ol Diesel EnEiueer- 
jriE is on the upmde and «mttnualty expanding. It wilt pro- 
vide euady employ nitnl and adimrwement forllvwe properly 
Irainetl in this new indiiatry — as lon^ as they need to work. 

You (tel complete i rif or ttuu ion on all the laicBt Diesel cle- 
velopratfilA — two- nnd four-Htroke eydee; low- nnd higti-speed 
and rwavy-dmy typts^ tJwsel -electric generating syaiemR, ele. 



— in oi^ course, includes all text material — with apedal dia 
gnmiB for t)uielc undcistandlng af thiR; new puwsr 

Amcrfcan School, Dept. D- 94 S, Drexel Avenue at 58 th Street, Chicago, llltnols 



NcnrlKVmr'clHinec to pet inU> n hJg tirW Industry and inTw up with 
it lu fl rt tlnmrtant tK>«itlEin Tadny thrn* In jirnc-Umlly pCi compeU- 

iJcn la thelHeUrl flt-ld, hut IhE Incm^ni; use of Pifwl ttijplnni will 
multln kno cmnprtitlon fw Johs In the near ftitute. By sCjuUus 
yauf tmEnlng now, you Weep iiheud uf Buch. cxun petlLl^KQ-- 

What This New Field Otters You 

Get OUT Free Dtesef Boctkfet and Icnm all about thb newnt, 
iBKledt-EroWinK liru! — its optiortuEiJtlca ajid TEquErcipBikti. Find nut 
whut tile Dirdcl fii'ld orten you — ^baw rapidly the l>icKt Industry 
ha* drwtaticd durini ihe fust three TCaor^thi; larvc uunrbcr of 
Dtfvel enxLncfl and acttwiortta belns ma nuloctured tpdBV— hi3«f quii:klv 
ypLi obtciiu a cci^iplete undejEtELudlnc of Diesel engine princhphM 
Hind operation hy atody duriim your»p<ire (4:ra.e — without Inter- 

fcrIiiE with ypur ft'EUlar wort, , 

Aakine fur tnfornt*tJan fnvolvrP no obliniltlon — but it tnav inorfe 
ihc tiiroins iKHut Jn your liic, Wiit^ T<rJll*AV for full InfotmaMonw 



Turn Your Spare Time int o Dollars 






There’s Quicker, Biqqer 
MONEY For YOU-in 

POULTRY 



Earn $1,000 to $2,500 a Year or 
Have a Business of Your Own! 



spar* Tima «r Full Ylln* 
YOU CAM Caih-ln BIG 

Xrt mutttir Wbere you live — - 
6dty, town or Country — or 
what yuu ilo iMiw. my 

provnl nLClIiridiq irlll UEUna 
pour wueecvi risht frum the 
riiiu' i'li r^-u malH' tmin 

SKAW hi, i3-.Eail H yi^r aiHt UFl 
Andi It y-Jll tu Jllrt JfrjiiT 

tjwfn hifiirMn, I il iliiihr ynlU hlifr lo 
nmki^ ifiullf liter hvy'^Lmket BHil'I- 

pil rl.i>H<1j atjEiinwItrallf. Wtat lit* 
uiinn Jiir llii7>..aadi fif i|llni(a — 
[ oa 0(1 r ut ,*a . 



Whether you want a ]oh m ftond 
tipy nr A itittidy pm^luLic bUMinnfta 
nf your iiwci — the Poultry Tnduslry 
nJTen ynu more tbar any other. 
Therc'd a ahertafte oI puuliry nmat 
nnd etTBs — a sluirume of trwlnetj 
tiuiiltrymen. J'll train yon uulekly 
ni hnuie — to nil a sfatKl ]ob In Poul- 
try —nnd our F Ft lift Pitndentfl' Um- 
pluymimt Dept . ydll be4p you jet one r 

FREE BflAkSbowfthaWAYtP 
Big Pay and BIG PraPItm 

Mall eoupon below TCUiAY 
— for my Bl(f MKW FftKE 
Booh, “ flow til iLnliie i'eultcy 
Tor PrnOt." My forty years 
Of experJeUra are ynUrW. The 
fonitry Induatry 
nuedfl YOU. Veil heed 

(iir C*il it — nod ■»! 

ill lii^ fm llip 3 UC] Mititt- 
tlip'i'^ nihiiti Uk yjiv Ik 

rtUJLTIU". 



A'lBlU.-t'iVJiTrTTTTT 

: NATtDKAl FDULTBY INtTITUTE, Da^L 1£-A, 
i Adinis Cenlir, H.T*. Atfnt HafT]' M. LanHAL.PreiM 

a Ueftr Mr, Lamon: Send me your FftEK Book, fo Hal'C 

^ /&r f^rojll*'^ I want to know piprc kboMt ray ppirar- 

■ Lunity to muka S-l.WQ tu SS.StXI a year, Bpaire or full time. 



i Name. 

a 



; Addrtea. . . 

Tka*B, 




'STATE COUECE 

B, Jiffpre in 2 yenra WurkI lanioUa fOr 
lechnieaJ 2-*year coUtnes lb ClvU, XUCctrlCitl , 
MeohublEial. ChemicaL, Radio. AernbAU^ 
tlcaf En^tibeeribe; AdmlrvletratlHm 

and APCOuotlnR. Eqnivaldnt In technical 
boura to 4-year courac- Tbone Wliu lade 
high flchnni nuiy make up work. Iwow tultlun. Low llvinu cueta. 
].ocat«l In pictiireaque fall! and lake ngloD. Htudcritn fmin «vitry 
Htnta aod many forelirn rtiUbtrlffl. Sltbd year. Enter pept.,, Jan,, 
Marcli and June. U>ftr/Cr fcroJoy, 

4t2S^ COLLEGE AVE,, ANGOLA. IND. 

LEARN CARTOONING 



by tlic tnetlKil that hu develops hundreds irucHtinfLitly. Bead 
name. adiltiB^ and atfo for iretr cliart ui tcet your alillity, 

Tha Landen SchnnI, I7l4 National Sldg,, Clkwlandi Ohio 



RADIO 

Cnurijt' Vt|tllviili-lit to thtee y 
1S7-*. AllevtH-fitirsk 

DDclge*9 I ns t i lute , 



ENCINEERINCf bmndrwitlne, ftVl* 
atlon and policie radhi., itervlclng^ 
marine and Mornc telwyaNiy tautebt 
ihurouj^ily. Nine niuiithe' cndliiecilnB 
vc|ulvul''iit to thtee years' co]li>Ke radio work. Hehuol eet&l^ 
£jw, Cataloif fnco, 

Ada Stif Valparaiso, Ind. 



MAIL FOR FREE INFORM ATIOlV 



BEDFORD 




im Bedfard Ave*. Dept. PM-Jl 
Brooklyn. New York Ctly, N, V, 

D Aulo Mecimnlc □ TaJkiuE Pieturw 

□ AvlaUou Mechanic □ WcldlaB 

D Aeronautical Euginrerinff 

□ TteTrisei-nlioa □ Macbmc Shop 

□ Oil burner O CommerrEid Art 
D AirCouditEcKnitig □ Stan Painting 
D Elcctritnl □ Window Display 

□ J^adlo and Televiiinn Mechanic 

□ .ArcljilecturaUMocbatilciil Dru/iJng 
O Amtaluve Winding 

□ DieiKl EngincB 



TRADE 

SCHOOL 



4 . 

Addrai 





POPULAR MECHANICS ADVERTISING SECTION 



17A 






IF YOU ARE WEAK,PAIE, 

RUNDOWNandSKINNY 

...MAKE THIS 
SIMPLE TEST* 



It'S GLANDS STARVING for 
IODINE That Keep You 
Tired, Nervous and Worn-out 

Natural Iodine in Kelpamalt, New Min- 
eral Concentrate, Must Correct Trouble 
With Tired* Careworn, Haggard-Looking 
Folks the First Week and Add 5 Lbs^ of 
Solid, ‘*Stay There” Flesh or the Trial Is 



FREE! 



Aj) ihc rciTJt of EHtN coven ru; thoupunrUi 
oF w'oakenfldn nin-down, norvoiw, skinny 
tollu, jiriirnCD datUkii that U GLANDH 

STARVING FOR IODINE llint kwp vt.u 
piilc, tir«d-out, tuidcrwciHht imd aHinn. 
\VhDh tbenE; yliLDiljt doLi't work pmpDrly, h! 1 
the fo(xl in the \vorld can't help yott. !t 
JiiHt Inn’t tiirticii into ‘'st-Qy-thcri;” 
new dtrL-u^th aad energy'., 

The most Ldi porta n t the one wliich 

acttuUly eotitrnLi body weight— needa a 
dctinif.i? fatJfjfi Ll■^ Jii.id.itio nil ibo time — 
XATI FIAL Af=jiIMrL\HLE lODIX^ 
firpt to be ei 7 'tifn»cil with chnnuoul Jpididra 
u'hirli uftea prove toue, Onlv when tha 
Byntem gets an ndef).itiite supply fd iodine 
pan j-ou remUatp mptubohain — the bady'n 

E rcici^fl of cufivertlnc dipteetotl fomLa into 
rxa ucw «trc«$tb and 

To i^et IbiA vital mia«m1 Ln votivenipqitH 
cottcentrated and uainiilBble fartitii itaka 
KcIpamalt^iiDw reong'niRecI ps the world's 
richeat sonrix^ uf thig prei^ioua subatanco. 

It eontauiB 1300 ttni'tt more iodine than 
oystera, once cuiniid«red th« bnst Rouree^ 
A tablets alone cciatain more NATURAL 
IODINE thaa 4»a Lb«. of spinacb pr 1337 
Jbo. of lettuce. 

\fake this test mth Kelpamalt. First 
weUh yountelf and see hnw luruj you can 
work or how far ynu oan w'alk without tir- 
inff. Then take 3 Kelpamalt Tahlots with 
eneJi meal far 2 w'eeknand ai^in wDiKh yonr^ 
self nadnoticchnw imiohlonaeryoiu can work 
without tiriixi^i how much farther you can 
awlk. Notice how' mtiub better you fedp 
alrep and eat. Watch ftattcrinj; extra Ibsi 
appear in plane of iwmwuy liollowi. Atid if 
you don't Rain S Iba^ the very &rit week the 
trial is free. 



It Tt^oi /LJ!fpaFua?l Thai I'n ff Shori TlVck* Warlti’a //niryi‘’ff(TAf 

Champion, ’Vlmm j/*' Bmuitiock, to Atid Bd Ifttfkj/ A>tr Ltnt. awd SmiM 
SW/epiutr ^trenotii and Tiriftrxt Enrnm That tl'on flim Viftorjtf 
A>ip WorbTi ChampioR {Jrfitt AU iFinii:, /^aJe, ^unifdim Men antt R’ameTi 

fo Tr\f KtclpatnaXti 



lOD jumbo ■IK Kelpnmalt tmbleu — 
four to hve times the ■!» of drdinHry 
tablcti^'nwt but M few centa a day to 
UK. Get Kelpamalc today. Kdpa-^ 
malt costa but little at aU p?od drug 
itorea. If your dealer haa not yet re^ 
ceived hia iupply, serrd $1,00 for 
■pedal introductory *Jxe bottle of &S 
tablets to the address at right.. 

Kelnamalt 

ytd&OL 



SPECIAL 
FREE OFFER 

WHla Utdmy (nf f»«rl«alU»r liutrwiiTV M-Sw 
tmk tiin Tl<iif to Adi Wniiil 

CoaiHiti 4if FfKilt bbI lh.?iF EStvl!. p<n ih-i' 

Udiy. Nil* AtAui KAirnAL touiiti'l;. 
^ntbid i.nd rhnr 1 « Diillr 

nv-niM Tn» wpSilit il n'lalr j 

i«k C[ 



Wckt OHA Bt- 



Viitl 






N A.U^, H 

ST. 



(’ItT 

■I -frH + H * *■+ + ^ 



TThaii ie?rfffni^ (o oirfrerMser# please meiifian Popular M eehanie^s 
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POPULAR MECHAHICS ADVERTISIMG SECTION 




1JTO 



BOOKS 




FOR 




« mna ¥OLUMIB hHiuDri In Bn|4 
flriiUto bhld^BC, PFtf 3WU 
Intn. nOO Uiivtnltiiu — flbi paiMi-™' 
«i:tn thu Ijrp4, AAd 4uubli|i 
li« Lutaiit 



DIESEL ENGINES 
AVIATION MOTORS 
OUTBOARD MOTORS 
fnOTQilCTCLES 
TRACTORS 



WIRING DIAGRAMS 
EQUIFMENT CHARTS 
SUPERCHARGERS 
KNEE ACTION A attw up- 
to-dite featum all Included 

Can You Fix It? 

Cnn rotj takeout “play" In dinei^ 
tJitlfl]? Cod yoi hlirt^f! 'Winmy'' 
In At-ecrlhfi? C.'jm you r^ct. TIa(- 
iNG7 t’JWi yow put yOUf noxcroq 
C311;1CVB Lronhlf wit lioul I^UtaxInH or 
tlnkerlrm? Con y an pull HitBijirtor 
on jtitr] (It It? (.on ypii arijuai luid 
repair tTunacutBloii. ^irlne, reur 
axle. can you le^iM-^krg 

of linoe at*Uan faultq, and da jid 
expert job? 

Tlia*a Bf>oh« Tall Haw 

and let! you hoiv to do any tad 
every auioJoLi rlfibt. ibo Cmt Uotc. 
In the Klptahtin auto Induitry. 
BIGG Eft PAV— 11 chjmcie to UO 
liitu hiPGioeSfl tor yauniell ciQd 
ULi a nhare oT me hiit^e profltfl 
nm wriillltMt rur any Ixum frho even faaJt tries tO lmi}tu%c bJiiH 
(lejr Lenrn Auto EiifllnpErlnit with tlicnc trondrr boohii a oea* h^hv — ^ 
wUhout study tn« or n^emorlEliiii, Simply uaeihu JIFFV INtJ|;X ru 
look up the uiiBwcr to any anin protHtm. Hemclntrtr nver ao« 
l>ullcN du I>IESEU tbr! new power. 

f FREEl Privlloae ePR»ultlit|| Autamoblla 
Ehgiticen of Anerlcir Technkal ^ciity lor 
our year wiHiout cait If VOU fnall coMPOn 
tm m id iAtaly, Write er win tor aniwer to 
any dlflleatt protileRt. reoly will b« teat 
urenatly <t no ccet. 

AMERICAN TECHNICAL SOClRTT 
Drascl at fStb At. HCRt. A 




A Better Job 



'flS 



CtileBco 



SEND NO MONEY 



AMERICtAtJ^ TECTIMrAL SOCICTT. 

LiKibE An ■! Uifai rhpl , A-Bllt. CAb 

I lUip Ell wp 1 . 111 ! spw fii.fibkiiPiiH' ij.nilfvn rvf AUTO nOOkS. I c—v 

MW Irw milii ilplhFrT Ehirn« Ulltr, liuk Ji I l'Imkhif lit I aMT Klim tliCHi vii^n ruT- 
(bnt. If iflibr 10 nUyi iFm ] iicuhT to biHji tupiqi, J «H| S3 «m1 t»]f tlip to4uipa 

at tlic nUi III ei « inFintJi. until «I.K] |p o*kd, rip>M hiwlutin tii'ii rnnnidllu 

tnc-iMNtvlilii M' JW¥ Ftiui tiflir kboY*. fliud triDi] iwp edllkia iDeLiMilBi pi Vat L. 



KikM- 



Addicw. 



i.Stn'Lt.. 



Chy 

Altipli trOn- pln.l-1114: Bfr. ivafTiT bud pJiIith nf ciiiiiUiFef ut4 >> kul 

boiinHfl diijl u KCi'rnn^. 



Shipped TREE 

EXAMINATION 



R Jqnt mull the rDmpon oiirj ve'U 
HHid you A oet or thcise remark^ 

EilJlc Jiuto bqatH, just. oR llte pmWr 
U'^liKiiktr you want to ijLiullIfy m 
ucmiKc liWuiT, autp repair cxpin^ 
or mcnly nrfflh to know hnw t.o 
keen your OWti car 100% orQrtenL. 
luak at thuse haohil — tticy iltu aclit 
m you (or trtv exaiul tuition. Tlild 
brand n*w edition luui i)wn pro- 
pjtrpil by oaroup o( Amrrlra'g (ore- 
most uuminutlve nuitinpen: acid Is 
wrttten mt imyhody who ran rcuid 
weJF umteretun'it^ — o Vrrl table uold 
mlrif! of valllllbic (aeta. 

Toko ndyautaiie of this oJTlt 
now; mind In the 4'ou^»n for FilEfi 
ouun[iiai|on You don't pay uii & 
pMioyi y Dll don't obtleale TOumelf 

to Uav nfiT thins un!«ia you doelde 

to itin (mpha. Jiuit. tell U9 you 
wntii to see ibem and the lull eel 
of 0 irrtut votumoa, Juet off the 
presfl-. wKI Im! Kent to you. Rend 
iherni. Took Lbom Oi'cr anil prove to 
your own ambUactlon that quo fArt 
oJuiu?. wlilfhyuu will and In them, 
tuny Siive you ttn expetulvn ronolr, 
or hurp you to A better lob. Imuidnc banha which are so new that 
every poite la rlichi up to daie-^wHdoff diaKmnui, ooDftruc'tlon de- 
tal te. eervlre pf obl« ma — arc a i i rl ij bt up to the minute. Nowhere eliw 
ran you Bill ofl ODEnplctn and timely InrortOJEtlon. Over a million 
dallojv of reeourdeil linve enabled ua to yivc you. I tie EDOPl outborl- 
lullve hooka on tbo eubJoOl ever puhllahcd. 

Practically Etery Auta Fact Included 



34 Lesson 

Drawing Course $9*98 

Tbe bigs«t waiite Ton erer nnw 
•dvorticod ■nywlicro 

Ifavfid't ynuofLan wInIiciI meit you Could draw cartoons, 
iUU£tfat« aotne idea., nkqtch *onm prcItF face, el|!. 

You dkll du nil uf theNa ttUPBii. Gnt of Atnorloa's 
bhHit famuU.Hi Caii;cH>nljitl< pnd llllUltratora lioti do^ 

VcFopcd a Krtsat, almnle eyetem rnr HUCeow 1n all 
branehea of CommarcluJ .Art. This system bius 
revolutlnnued the cniLrti thwiry «l drawing, 
means th^t dmwjnfi can be oa eany frtr ytiki us 
wrUIng — mupb etmplor tbuli iHnrnlng rthort 
hundr bookkeeping or typowiitiflff. U'e 
ore now ^clnK (bla orfelnal fiyalem lor 
learnlttf Drawinit. Art and C’ttflcirtLliiff, 
doniitiillrw of H4 leaiwinH with OVtf HM> lifustratlons 
Wlttlln rtath of every one If you Will d«voto u few 
bonbf meh wOok to the Courae ^^■E ABBOLtJTEL Y' 

GUAkANTElE Lbal yOU will lekm to draw und 
draw well beTord you huva bnir flnlnh«d the t'ourro. 

U we fall to tualiO ibU claim [roitd,. w'c will refund 
every e«nt paid UB. liy dll mlhat luu a lurKd uibtkB toren 
for anawplnc otirreftpiEndenee, exp«nn|re catulijgj; 

Oiz.^ we are enabled to makfr u price of t:3 
the cheap»t price ever irnowh Inr a hLeb-Rrsde 
hoinu Btudy enuTHO, li^am tn draw\ U la a bis 
asset, bq matter what field you ore In. 



It riiii urUdF iJi« fD*iT»p Hi 
D||n. vq wU fakHuiln n 
'VuEftt. innBlillba 
*4 HJlIlIl' JHIulm, 
|iqpnr.iinwpn.lliBViD urka. 
Bb.. fluklUH- yau n 
nvHi with mil itor uUU 

±■■■■1 ^ia*l 



"iSend No Money 

J UMt order th & cnurBe 



anduniuTkvaitf As 
pay poatmah**-?*)' 




pliM a faw eaina postase. piiymEni hi full 
lor the entire CourHo and Drawlaf autnt, 
ir tu>t eullnJy i<atbinei|. reium wdthln Bvi 
■ ^totund Muoey. Addroai 

LEDEKE It SCHOOL OF ORA WING, Uel.llH-i.Caailmonl Tarirt^ 
Ordent from imtHlde the U. B. A. aro payable TT.jjA cjuii wn£ order. 

Gritoler uppgrtuul[iBi now in ad virUaniar 
L«Jini *uily and quickly in ■pniv tim#. Prmjp- 
work. Nc» v*rt boolu. Dlil caUihtblm) 
Mboiil, Low tuition — Eojy term#. Jimd /irr 
I />» 0/intf resting fis/Drta(irf<jfi, 

Fago_pa,vj^ Sc(t*ol *1 Advartlalfif 
Pilrt. lasi, acfll natch. Ang^. chleaiw 





START 

$1260 to $2100 YEAR 



MEN— WOMEN 

GET READY 
Immediately ^ 






Ntw 40 h<dLiT week 
mean* many Poa- 
tfti Ai^CKilnt- 
iTienta. ^ 

MailCotipOti 
Today — y 

SURE / 

/ 

/ Name . 
/ .AddreM. . ... . 



Franklin 
Irtatituta 
DepL. D174 
RDcheuter^ N»Y. 

Oentlen] c£i : Ruah to me, 
FREE Ijf obar^e, last of 
U. S. OuVefCiiEietit big; pay jubB. 
it* Send tufl FREE Sl^-paitc book dr- 
' perihinff RaJarim, vaeiitioiia« faqurt. 

work and Free eample euachiiiB leafs. 
Tell me fully bow tu sel oneuf tbeae jobt 






TTJirn fo aduerffser# in<TFiHott Popular J/ec^anfc3 




POPULAR MECHAHTCS ADVERTISING SECTION 



IftA 






(wliThjrFWHikDlQ^ 



^ w ift WMOjtl 
ruw hWaLfflUT 

gp CADsn iifrsisr 

iii.N'OPAcrda.^ 

idn^Bo {Aotm l| 

nTwirl 

S[M«ta 



NHQ^ rEt-htD tiin 
^tlWlAULV ^rfu 
Au lyKt I 

.CjkmsFTs.uHsaBiii i 
*'^-ir^TFF5W,SlUWl»J» 
IMS iCtuTj 



■"luiat f-iDHt AHimY 
iMmNt AOCA&'lTrttttsl 
-rtOFiT re USH u« All 
|TU friaaiTa:i(uttAS aus 
, DSAUST TO tST HtN 



lUC Bl'^ MMTfV 
ikfW, wmtKirti 
or tbmpml *‘iri 
iudulb uave - 
NiTuffALTf rr ]& 



tfskPAO 



EHGINEERS 



LET THESE ENGINEERS RIGHT 
FROM THE HEART OF THE BIG 
RADIO INDUSTRY 

y<yu, air fAm^e jvr 



GOOD PAY 



RADIO 



MANY R-T-l TRAINED MEN 



MAKE 



35 "75 



A WEEK 



ir you'n: diuBtisficd with Brtlall piiV^ 

work lhal's ^et^nE you nowtiere— lay* 

offs and uncertain incomEr^hicre'a an ap- 
portunity tliat'a loo Rood to cntss, A I the 
cost of only ibe tinie |L Uk«a you to mail 
Uie CoUt>on, i^U cam Mt my big FREE, 
book, RADIO'S TUTDRE AMD 
YOLTRS." This book lella how you can 
learn at home lo make more money al- 
most at once in Radio“whether you 
want to mqkp Raejia ynkif lifc^S wnfk, af 
use it to pick an extra %S to $20 a week 
in your spare time. 

"RADIO IS QROWING BY LEAPS 
AND BOUNDS” 

Bays iSdd/o Craft Magazine. It has forKcd 
ahead even in depre^nion years. Where 
only a few hundred men were employed a 
short lime ago, thousands are employed 
today. Where a fen- years ago a hundred 
joUt paid $35 to $75 u week — tliere are 
thousands nf such jobs today. And more 
new jobs beins cieated all the tsine“f(fiil 
Ij nifjo^,r Q p^d spare ^im£ jo^rs^ Get my book 
and KC how ea^y it is ta learn at home for 
tliia cu{>d-pay work. 

RM TRAINING IS “SHOP TRAIN- 
ING” FOR THE HOME 

It comes to you right from the Radio In- 
dustry — rigtii out of the factories where 
Radio Bets and other vacuum-tube de- 
vices arc inadc4 ft w^s planned and pre- 
pared for you by big radin engineersi IN 
these factories, most of wliom are the 
Ciiicf Engineers of tjipse grent Radio 
plants. And NOW iticac same cne'Dcera 
arc actually supervising R-T-i Training. 
Which means that trained the R-T-l way, 
you'll be trained as tlie Radio Industry 
wants you trained — just an the Radio In- 
dustry,. itself, would train you if it w’as 
doing the job. 

4Bia WORKING OUTFITS INCLUDED 

Thffse are probably the hinffest and most 
expensive Worklne Outfits ever included 
with 3 horue-training Course. You use 
tlicm to build up testing equipment — to 
experiment with — to do actual Radio 
work. It 'a Shop Traiiuns for the home, 

iriicii lOrifiriff 



SOUND PICTURES, P. A SYSTEMS, 
PHOTO CELLS, TELEVISION, ETC. 
ALL INCLUDED 

Radio sendee work is just the etarting 
point in R'T’f Training- Kreun tliere we 
take you up tlirouKh the very latest de^ 
velopments in Radio, and then on into 
the new and larger field of Electronics — 
Sound Pictures, Public .Address Systema, 
Photo CeltDi and Television. This featiire 
alone makes R-T-l tliG outslanding home 
training in Radio. 

YOU GET “QUICK RESULTS” 

C. R. HtRdT 431 Tbifd Si., AleiAOdrla, 
La., aayat “Mado my flrsc money 11 dayi 
after atfertiitg yoor iraining — cleared 

Frank EJ«oiac|i4» Lisle, 1th, wfJtei: 
^*l>«ubteil my pay In left iban six 

Harry L, Stark. Ft. Wayoe, lad,, writes; 
"Now makiag three Eimei ma imleb 
money at 1 Wtt when 1 itarted your 
tram to 

AGE OR LACK OF EDUCATION 
NO HANDICAP 

You don't have to be a high school 
gfaduate. It isn't necessary that you 
sliould have finished the grades. My 
Training in Radio is so simple, so easy, 
and so practical, that it offers every man, 
regard tese of age, educalion, or previous 
experience, tlie chance to get out of a 
email-pay, no-future job+ into good pay, 
big future work in Radio- 

YOUR MONEY BACK IF YOU ARE 
NOT SATISFIED 

Tlial's my way of doing business- .And 
['ll give you Umt agreemciiL in writing — ■ 
an agreement to n^und every penny of 
your tuition if. on comptePon of my 
Training, you are not entirely satiated. 
IWESTICATE] Learn why R-T-i 
Training is different. Find out why R-T-l 
Trained men get “Quick Results^^ and 
“Big ReauItB.'* Send today for my big 
book “ Radio's FutuTc and Voura." The 
book is free- 



^ GREAT 
n A DIO 

Concerns 



WORK 



ENDORSED 

TRAINIHGW 

RECOMMEND 

XttbYOU 



AMONG THEM ARE^ 
ARCTURUS TUBES 
CttOSLEY . PHILCO 
AMERICAN TELEVISION 
CAPEHEART FADA 

STRO M BE RG-C A R L5 O N 
STEWART-WARNER 
and 52 Oth«r»l 



MAIL COUPON FOR 

Mr FREE BOOK 



Gat your copy of "Radio^a Future and 
Yours^^ todiLy. It teLa you about 
Radio's amastng 
opportunities. It 
describee mV 
Course. It tells 
Ti' h D t R - T - I 
students are doing 
and making. It's 
FRF:E. Clip, sign 
and mail coitpou 
RIGHT ^'OW^ 
Ray P, Smiths 

P-dA, « T«l4TUkiiii InvlKvIv. 
Cbinio 



31 Jg Lawrence Ave.,. Dept, 
OliLnAo, Hi, 

Without obligatleii of aay kind pleii»e 
send me a cupy of Rsdlu's Future and 
Yours “ [ am Intonwtcd In your boiue 
training end ttis unp^jri unities ynii say 
exist In the great neid of liUdln for the 
tl-T-t Trained men. 

ydiTie 

A itiirffM 



CUif 

to advertisers please utcuffdiH Fopufqr -1/echanic* 
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Boys Look! 




THIS 24 " WING SPREAD 
CABIN MONOPLANE. A aen- 
oiire fai&l Rying sport irtodel. 
An exact duplicote of fhe 
plone that ha$ flown over 
7M fttU 



Think of the Fan Yon 
WUl Have 

with tlii* Bwcll Ifit, You win 
be the envj of eveiyooe in your 
neighlKThiwd. Thl« free kit 
contnlne printed fuseltae Aides 
And winip rihB„ al) gtripn cut to 
Bize, formed wii-e partA, tLsBucp 
flnished 3^ propeller, fuU size 
plans and instructions. 

Takes Only Two Honrs to 
Assemble 

Two hours after yon have re- 
ceived your hit, your plane 
should he ready to take the air. 
Get ready to ahow yotir fHendn 
It real model that will soar 
around and pain altitude lb leas 
time than, it toLkes- to write 
about it. 

No Tools Needed 

A pocket knife la all you need 
to Bssemble this fast flying^ 
model. The full site plans ac> 
,, companyihif each JtJt make 

^sembly so easy that you wiU have as mueh fun build- 
iue this model as flying it 

Stage an Air Race 

Your sport model epced flyer will set new records that 
you will be proud of. Be the first in every afr eonteet! 

Show yoitf frienda a recii model that flys under Its own 

power.. 

How to Get Your Kit By Return Mail 

Thia ffertulne 24" cabin monoplane is siven free with a 
15 week: aubAcription to YOUNG AMEJUCA. YOUNG 
AMEHICA IS B HparkUng newe weekly* crammed full of 
nrtirles on, Rviation^ sports, new*. " How-to- Make-lf ' : 
chemietry, science and radio columna. Oat ynur kit nnd 
b IS week BubBcrlption ell for Jl.OO. Clip your check or 
money order for 31.00 to the coupon below nnd mail to- 
day. Your kit will he sent you by return mail and your 
subscription will start immediately. 



10 OUfSTANDJNG 
FEATURES 

1 . Full lEze planp 
in every kit. 

2. No tools hCtdAd. 

3. Tekes only 2 

hour* to ■•■em- 

Me. 

4. Alf part* reBdy 

cut* 

5* W i r* parti 
foimedr 

Stfong wing tiB- 
*ui. 

7* 4" ihiped pro- 
pallor* 

3. Sturdy tmdirie 

glAr* 

Recced flight 
2,000 fe«r. 
lO. Flyi under own 
power. 



I 

1 

I 

I 



YOUNG AMERICA, Dent. P* 
32 Ejfli 57th St., New York, N. 




Hush my 24" winir spread oahin monnplane to me. 
Start my subscription lo YOUNG AMERICA for 15 
Week* with UiP current ISSUO. Ebriused ia check — 
money order for !l*00. 



I Name 

I 

I AddfesB. ,* . 



J 




State. 



r 

1 

1 

I 

I 

I 

I 




Hi&h School 



Course (n 
2 to 4 Years. 

You Can now oompleto your High Schnnl 
^education— fn S fo 4 teerj— by homejSTUdy, 



Cfnme prvnzw for collet nriJ b«>H^l 1 rr'• cerijfl 

cal* clmiinatlTni — and advknciatnMflt bt bWle 
■ ■ 1. Pi 



dtvTry. Standard H 

r>»t n. S 



9. laata ua^d. Pili^ 
nbjart* alnajlf rvOiDilrtwa 



'Caa and i»- 
Wnl Bwardait. 



f 11101*^1 ernem cultural sdvMirAB« 

LIUCI Ol ra| 1 A collene trafiiLng: at tow 

»*t. tiV- hMna afniSr I1a*» 

Course 

Wj^K oldar p*i . 

tBa OT cvJleev limirinr'. WrflH 

tor Ft *4 BtitlcLIn. irtaittiw Which 

X 



EMHinyi 

otdiffa 

AiFlerlcen ScHiwIh, Dept, H- tlS 
DrwKri at SIth, ChiUp* 




Home Study Prepare! You fur the Batter Jnh 



CARTOON YOUR WAY 

^ToSUCCEfS/ 

DONT COPY — LEARN TO ORIGINATE! 

$^85 




n*¥t ail tc*i;b ffpw ta CftEJLTE ORTGl- 

pTAi. 47 A INS aL hapva rh*i jihii nan C-uurvfr|,g- 

LtiiuHIUMrt*aDtl«w*a« RtielrilWM^ aJlv[4Mv ■ . 

.>nirf HI Hif aail □ d Jn .1 f>-- /Trt jFdq 

» A V E B UR N S SCH O OL, Dept* M-X, BOX t\ W, Ck ve [*niJ, Ohi« 




VOICE 



IDO^ l*npfpvam«nt Onarantead 

We build, sirenjrthen the vocal orRans— tmt 

UM rn n hp in i; but by tn ruInmnnlrjiJ Ly ecanijl aijd 

wiendilcxily iJacrr^cl viJenc errTt^je*, . . and absdute- 
I y eworafl fafl to Imtimee ary ^Enei njc *r Btir-akinir Toica 

ai liital: , . Wrrta tm wcituhtrf^J thI[» tiMk-i^nt fWa, 

WHl r™ Tin-w Urn Hfice rou wuot. No 
tur* r>-[]L L4 anrona pnoor 17 i^nr* eio 9 ai:i lijrnod. br l^^rdC. 

PERFECT VOICE tHSTUrtTrE* Stu-dia 13-33 

£4 K. L.4U4 Bi*. Chkxafiv 




How to Cosh- In 

wtM yowt CAMERA 

>r>iai[nii, orvtet.p«n, MTinHan BCTV nllllniii n|iot 4 a 
Tfir Ttoin ptuplo k-An Anirir Aair to tnl» thr kbid irf ptaUnrt 
Wiii1*dr Let IJI MmK yoti Jm* (o liJi* ra&l UumAjn-jMciwA 

pke IMfl UiAt B£ LLl C^itq- jtrvrPQnP-hoPtE aOSvd'RtlJfli* rniNJi-MH — 1]|« JiMOt 
i^ojikL^dlD iF&lJiJiii; iw\ JonrDNELfl ke frvr oiro»d — 

rn-i\ milkt iwd Dio»y Ja lhl» fttwoulliit ApHI — 

-jukVCy, iw ia ipo-j fimr. WHIP nr-w Ikio^. 

lEIIEgil rWPTWMPIIFJtt, Ill, II ■. 3» Sr,. E. T. C. 




OUMG 

HETE CnO?! 

ofinsEiyKT 

AMB 

PNCEB 

PBtKU 




secret service Bo^ 



^ u E«t 3 0 Reertlne ' ■■ 

pro Mpnav Dowa-Arruai cnm* Uaai- 

p t pd. ijMfifl — W.t wlI] ■*‘nii rr-u LOii iiJrKriir 

IHKifc .m LH*tir Seorn-r S-rrica ajid Ijimr 




T.G. 



t,|.i-H(.liiin W'itIi fi.r na dafa fr,»a mwtrne. .‘Jrj.iJ tMt 
Oiiinaj, ir jfi'd u«n(r til Ai'«h riiaii h«fii 1 

tf n-nl, r^lQTii IT. WTUTk IoDaV, IN«'t 

■enl fo beiFi wndar 17 vaair el ar*, 

Caokti Drat, 1333, DZO Sunrtriide A ve,, Chtciffl 




SALARY 
TO STiftT 

$90fo 

$173 

MONTHLY 



( >Ry. -Maa flrrk 
\ )Pi Oj Lo.tHirnI' 
i ^n, P* !>.* (J'arrwr 
l^TieriAl AErnt 



( IPO.STM.^STER 
I jHr-ninairrM 
t JAiqdiCor 




i ICuBiomj Uiapetl-or t, lU.tl. But^L^r l-^nitiid 
t Mail CartJei- ( jTeleybuiir Opr. 

f IP. O. tMerk < 1 WiiiThhjan 

f jAlatrodi ( llMeju 

; lovritisutor'' lSr{ir*-i 4i<rrvict Opr 

JTii3i*t C lyilo t'l^'rlt 

OZMENT INSTRUCTION BUREAU 

Dept* 111 St, Leult. Me. 

&HHi m* FfikT pwtirwlarp "Row tn Qiialifr f«f 
U(iv»f|iin.«iit Pin[tlifMia ' ' niLTkiil ".X '. SaMriep, 
lacaLena, ocrvortEudllaB, atC, ALL Sh'NT VREE. 



Ai|dT4'na, 



irkfji filease iPicnrinn Popular 
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DIESEL SCHOOLS 
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W. TatnuiiL, 

OptrHfiH)£ £n^ 
nee r of Amer 

SEL tuuDJ-cipR] 
powvr and liehl 

f iCrttU at Vemeit. Caiif, He 
earned DIESELS at the 

HEMPHILL SduwU. 



TRAINING QUALIFIES YOU 
FOR OUTSTANDING DIESEL POSITIONS 




^aiDpany t» m 

HEMPHILL Graduate, 



Lewii Jenien, 

DicHl Solu Eh* 
eia**r employ- 
ed by Leonard 
Tbom poem, Inc. , 

0« ( ro iti Mich^ —r 

U another HEMPH.ILL 
Graduate* 

Many other HE M PRILL 




T o be a LEADER in the DIESEL 

Industry— get your training at the 
world’s LEADING DIESEL SchooUl 

HHMPmiX Schools DIESELS 
exclivirely on the Urgent AsaembUges 
of DIESEL Engines and TESTING 
Equipment available. Thousands of 
dollars- worth oflatest type, high-^peed 
DIESELS recently iiutaUed for student 

training. We teach you *’from the 
ground Up’* Co quaUfy for positions in 
DIESEL install atinn^ operatioHi main- 
tenonce and tales. International Free 



Employment Service, // you can meet 
OUT requirements, we want you Co enroll 
in one of our proven courses* 

Learn DIESELS at your nearest 
HEMPHILL Schools or at home with 
Our thorough Combination Home- 
Study Course which includes later shop 
worL, The Coupon below will bring 
you all the factsi 

CAUTION : We operate Schools only 
at the locations shown below and are 
in no way connected with any other 
schools. 



Graduatcj are occupryiniE i 
jpoEuihlH pontialu in U. 
and fcrcisu cPiuiUt«- 



Ez ng’Tua r 

_ w w 



New YoA Sehooli 



S. 



11-36 Queem BEvd* 

iiu uli 

New York 



Loiu uluid City, 



HEMPHILL DIESEL SCHOOLS 

lillR 

DamH Schooli 
2141 W. Lafaytl» Blvd. 




Chteoto Schools 
30 14 LairaWc Sircei 



Loa Aftgelat Schools 
2120 Son Famaiulo Rd. 



Saatda Schools 
501 Westlako North 



Also Schools at 1161 Granmlla Scnat, 
Vancouver, B. C. 



"DIESEL iVEIFS" published 
by tha HEMPHILL DIESEL 
SCHOOLS, contains latest fisets 
and plciuroa about tba omozinB 
growth and poRuhilJcica of the 
DIESEL Industry, The Coupon 
at right will bring you this inter- 
esting pubticstion absolutely 
FltE^ Send for hi 




MAIL COUPON TODAY 



Hemphill Diesel Schools, D«pt. PM (tisa ncareU address ihown 
above) 1 1 would like to have, without any obligation, full in- 
formation about your Diesel Crainiu^ couths and a copy of 
"Diesal News.^ 






JSe^u 




WORLD’S FINEST AND MOST COMPLETE DIESEL ENGINE EQUIPMENT 



vjritinff to advertisers please Niirnflon Pofmlar J/erclianicff 
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POPULAR MECHANICS ADVERTISING SECTION 




Electricity 

The Largest Employer 






; Transportation 

^ tr*lnt — fOr ell^ Iht Elictrlc ■faialod. 

««rfawaVf >nd itr*«t can. 



Communication 

tv 1 *pr*ph. lalotjrpa — all Uiata aw lit manangan 
wauM Pa lost ta ut without Etactrlclty. 



Think of the Kukc army of EJeetiicnl 'Workerfl regularly employed 
in. various induj«tHefl — from those juet nlartinK at a UKdest salary, 
to highly-paid Eiiginccra and Superiatendonta. Electricity ofTera 
i^ooderful jumployment opportumtieGi — even ivhan other linea are 
slowed lip — b^ause ElectricaJ workera provide necessities and 
eanvenien(»9 vhich the public demands night and day» at the 
Uirow of n ewiteh. 

And the present huge army of workers la fx>nHtaatly being in- 
<T«i»ed by the d«cov«y of new ums for Elertririly — aa well ni by the 
mwlog adDpUOa of E^trlo [wvef by otJler laUustrlee- Directly or ladlrectly, 
Electricity la ciaily the largest 

Shut Off the Current for a Day 
-and What Would Happen? 

Because Electricity has come into micb general use. we are apt to 
foritet how directly and vitally it a It eels our livea fUertridity turniBiltfs our 
nunufaetdrera with power and linht — provides imitli ol our t>gpulaLiQii 
with liflht and transportation — maksa poHiible communicAtioa fnr be- 
yaod the rnnGe of iha human voice — bdiH drive mlUleni of plHwre and coni' 
mcrdik] can — brlnjti tiV tinllrntteCl enjoymonti and oducallOa Over UiD rodlu — 
and puls a scqtt at comtoru and etinvombnees laid our bomcar It la abwlutely 
easeotiai to our present cooOe or Uvlng^. 

The Future of Electricity 

You will be mtereidcd in the 24-page i1 luatrated booklet "The F mure 
of Electricitr no WeatinghouBe Sw li." Sent free oo Twiuecit to show you 
the opportunities in Elootrid ly- You don’t hpvoto know all about KloclniicUy 
beti>fe you esa get a Job. ]t‘s not dlfnculttoaoaulretbokiuckoJirini]# — tomHter 
the ariacIpIcH ol the moLar — ta learn how to eendco Klectflca] equlpmenti aix] 
each dtep forward in knowledtie, bocals ytnl aSUrp up In raponabllliy and pay., 
Throuflh sporo-ume home idudy you con pmaore yEnirteiF. la a abort tioib (or 
a EllHtTtcaJ Job. Write today for boakleL ud mil LntorauiUqa. No ohUgnUon. 



Dept. C-S 45 



American School 

OrtMl Avenue at 58 th Stroet 



Chlongn. 111. 





The MdU Senutiojial 
Bijrineaa Opportunity 
Since 1^29 

Lllie turalfic l«atl Lata sold.. 
tM.'H’ Ti a buiubpai wiili ekcaa [ io 
poaibilitiu. FarUiri^A,. Club*, 
l^bvoU, Iloime. HHind 
mlUinoiP "v^ry yi-ar for rubb^T 
ipat*. Think of yaur prodt 
wbeu a 

HAND 
HACHINC 
and 



TIRE 

MAKES 



nrwt Tblty patmtvd. Fsw ™™ »1 ™m|v rtart^d 
npart qnprncwIrniAd BurwH- Wm, Ead* wrim: 
"(Jkii'L Iu*1lc tiiMtp iul mni^Eb- Ficil wrek bfvuabt 
tjTcr JUU CLftlrra tot 11. OQ ta S J 0.00 ucb. ' ' Pl&ih Iratu 
llarrii Bay*.: ’'Oirtc-r* coiiuiili -lu Lrtt> Eti*a buay 
*11 Lb« tinie.” Qgnt«<r ani bla aitlnr Fraiui Cntmiy 
L'aiimiLHiunDn- and miir rr-puna^ '‘’JuAl un 

airier fur aU Cbule l^huikla nhd JJifla l^cbcola," 
wvpiiex reB[iHil|*llile' Inca atn Ltm?wLlLIC 
irvrryiiiina die juidr ta miji.bllah Iccal 
FAfiltlX facioria*. 



COSTS NOTHING Kj f*t (wniplrlo laot* Jn*t wad Mtne and ar|JrB^. 
W*'|| «tfld d«*^rioc.iDa of bHuisIs band machinp tli*i avleldy alina nM liie 
lalo •t.rjjMj afaaw you how (wi«n(ed mtiliDd lutitia itTlp* iritn tWcl^ 
iDnc-pwLTHnB KAHKIX ^iMta^bOir Ovc -OCIklll vmrili OE JuilV 
T^ttp makca a $^.00 AJ at; Law you ean alari on a rsMoi;;aLtr Invrwt m*nt 
and build a bw^iaeu « Lie, n ful. llial ll will tak* yaur brcaib ■WBT- 
iJfjb'i delay a tuiauir. Wrll* ut wLpo loday^ AH ixiiamiailou 1* Ipea. 



FABRIX, Inc,, 325 W, Huron St,t T 12 , Chicago, III. 



FREE 



BARGAIN CATALOG 

°tB 00 KS 



29,000 bvvlu of all pub- 
hlhorp Ultad in our lilt 
Annbal UarKafn Catnlw ef O page*. OW- time f averil« 
— Ii.t»t ‘beat aeliera." Reterenee Fiellen Juvenile, HLl'- 
tory. ficiantiJIa, e>t 4 . Sonplvinl BC-bOOla^cellCRWfi.librwrtn 
and thoEnandi of Individual cUAtOin^. Send pMtctird 
today lor our new Hlalocr "ll 4 #galMe In Baoko.'* 

THE HOOK SUPPLY COMPANY, Ospt. IIS 

984 -SSS Wait Mann* Chlaaia, llllaala 




LEARN CODE 

Ranlljy an4 Qalsltlir at Rawa* 

T>t e>r th* ^irt <it pciurS.W,ItHl», rT 7 ii 

■null knoaciid'. Tbvuuniii apa ElwenMpW 
ni,h?A>il, pqnvarny iWn Widi itwlkii tbv 
M*pECt CuO< Tca^bcr. MaatcfTdr- 

JA** itwmtJp jpW *>*0 Wn 4 Via L* 

Ptlll dppll-rp nn cTiLipwr LkV«i — Hiftti BCHH 
BACK ruur kpy ^utk. W« luniilMtkiMiiiipU'L^ 

cpivrw. Irnid Viii> Jnpli-iLMtat. iJvfi |inFipia)il 

wtTTicm -Hh*aaaicv aaea evAd^TU 

CD ■ lirir iBiMii 9 iLt pavnt^nF h>k,|p. Sean 
FRCK cHlakc 13S [> eUbpliD*. 



TELEPLEX CO. 76 Corttopift SL HEW YORK, H. Y. 



(onie to WASH I MCTON 



Train lot • rw* HaWI eaWPsa 

imlie *ne*Lwi1tiA *ai*n*a. 

Gi»d [xial1.L''w (w lr*tn^ m'D In lii.P'l. rpiuiauit and 
liullitDLk<ii*i Bidd <hinlifr In 4 rinnth^leprn pi* 1 **^ 
hijME npMiaieal. 'OrrTira rAE'K of nin!. iliMKe- 

Mnr llpy t|uw> irnrs J^tr. T>1>, rptidva ntZEF 

LEWft flOTtL tMMlWfi tCtHUHM 
BAafaha MCW-JW W**nJartw. P,_<^_. 



Leatti Frofltable fVofe^skm 
In 90 do3^ at Home 



H)U*Ti**ar Mm mid ftwaaq in th* pra- 

[ aWVdlHt Idarajrv run i* bJafa *a t+v 

31 tbw" 





idlntt at IjWVdlilt l!larajn ran ' 

ITS imWoek tiatTimriTiwelETlaov^ their own of. 
rjrM, Lairirr [□^otnaa r^ra Dcietare, ha*i]ilB]i, bbiu-. 



taHoQM, cFulw »Md prlvat* ti*n*fla fnini* diiw 
wbnqfl»|lfV IhrfWwh artaP tpalnlli*. K«N^ 
'a* *i 4 flw rifh rwwnrJ* 
iaba. Arr*[gmv ddfti and Av^rlfri art 
alTBD prUhuur EwtaaLW rltvlnT d AtaUa 

NaThiTWi Canaae or M aHao* A 

PtiyaFD - Tharainr, 3S tt. Athla-HIl 

Avenuet Depta Wa CliicaiQt U. 



H'htrt icHrJn^ tv advcrdecrif j^fense iPiruttyri T'cipurnc J/ccAunfee 





POPULAR MECHANICS ADVERTISING SECTION 



23A 






etOMI OiStM PtAjltS 
un-uil TOMi U4U1M 

M. V^ATtn ibinpa Ttril r 
nitiT ■ibii+ t IhII)^ J 

tipvd ll Whefj' M 

ndioa coatirif iJtnBit twin U TLi 

4rr*ul-cltif wo* it tty (tk'lih 'ikti if 
H ifaaoifa I tw A Mt 

ih (kf Kudio*, Kiutltr 

bufini wiitn 9 *r( wpiia*. v 0 1 



TOUArS nHUT RADIO 
SAVS TiD NO IITO 

Mf nnr Wi nl a fJ M Sn*« ***■> ] Mw 
LhI piuaun of burini. ItwTrtbh eon- 
tml it Btrmlovt « 1 
criUh *Bf 10 hcM *vCfT /T*f 
ti^niauH lb offkHn. 



WOKLD'l CREATtfT 
RADIO VALUE 



( iAVt;s50%i^y fitJYlNG YOUR RADIO MIDWEST LABORATORIES 



W TUQI 

RADIOS 

6 TUNING ranges 



ONLY 

RADIO COVCrnWG^S 

4h TO 2,400 METElli 



30 Dqu» f-RCt Trio I ! 



E verywhere , ndh 

cnlhuiiuii tjt pniimi ^ "' ' 

thii imiiingly bHuufiili, faijt^r, bcacr, ncrr 
pofrcdiil lUjKf selective, IS'tuK 6'tuninE nnit 
ridio. Thfy *iy it ii ■ trtraendDui iibprovemtnt 



ovcj MidivtM • Id, 10 populir ibit KU4I1. 

It ii iQld direct to VOM from hLdwcK Libot^cariti 



Puib* Button Siltnt Tunbf u 
oFcTcd fof £rit Unit! Simply puitiin| 
SiHnetr Button huth«i Kt between 
miioni , lupprciKi nouck Ptei*- 
inf Station Finder Button lutomatic’ 
ally indieatei proper di»] poiitiori for 
bringini in eitHfflcly weiE MitioM. 
Amr»fl-Y*nt Y*l|H' 0 «d Dottf* 

(PaBal 

« . . Citikl Itbti new ridip iiTif iivErniiJttr TIk 

V-Finnl DiipfrLiiio Vinff ky 

Mifk^vw tniiMcri u 1 «d t Kudr <■ 

dirffEtaiul cfctf ol iIh MlAtrttl F«rl] 

High PiddiiT 3fKAliEr+ Tbeii Vinei 
■ ^ k*EIHirii| iKflkwk »l lb "kilht" Thr4Utk- 
nil tke errliiv imw ib * ■cifnliif ■iJiilfl',., 
diiHfiAi ikt Kii|k Ftddlrr 'p^vc* uhkrHBlr 
tv lb fir, h(id f« ftfw FREE ^d-daic 
■■ tilDfl. {1 pJftvTEf ilu fDB^eW tin* of 

bciuluut |91d ^EmiaLi-TcAA V-'SfHtl-d CQD- 
««lu . . . ind fkuiii ... In f'Hir cutcfi. 

RILL SCQPi HWK NDiLirf 
■rllllMf 
C*M0r| T«a« 

'Hh. frl MriaplHtf 

rmte of iii^bfi 

fttqutlMJEd ft-4li 

10 r« I d.ooo 

errle*. kfinj 

t inin Iritd or 

lour nfw Pi- 

delrtr BrowlcaltlM 
ICIIWPA— ViXOa, 

RvXbY. Wjjtlt 
■ nd ViXAL, 
Clorlovi new 
Aiouiti'too* Ji 

MkfEvid , 
auurinf lifA-likt, 
crrH-H c t 4 I r 
"cciBffif'' riiJltB. 



It u iold direct to you from 
dl 1 poiitjvc Hviog oC 30% to 10%, {Tbii Kvtf' 
hwa bc'ti wrifind by a Cmi£«f Public 
AcvHintuit who conduclrd an tmpacn«l auwey 
amon£ reproirtiittive Oliib, Ketmicky mil [ oidtimt 
rudfr firilrri') Before you buy any rvlio, write 
for FREE 40-page 1936 caealQf, Neva before lo 
much radio for » litde monev. Why pay more? 
Teu in irr^-pMUfted witk^ Qm Iffir CuinnW;. ftffeiia. 
H«fpiDn Cwmffc ind Merwr-iKk CiurmHcfl 
Tkif |U|Wf Midwiff Bin eul'Otffora 1300 u |10D ^arla no 
4 oHrii'fiie-puirii EtiBBiriMfi. Tk«i 1* wkr Htfpnfllr kHwa 
ofcbMra hidcn tike rnd WuinCj. Ce«r|e OIkb. lack Dfimf 
Ted pis Ri»s, ind mbn uaf WW ■*» P^r rjRW « 

huWBIIr 4nd rkrllBlc bnCi feilbBvf bf iMdliia Awi^kjiS 
Mid Pvwjen vfMWrH. 

10 ADVANCED l«» FEATDMS 

</ nirvElam feuufti, aunv txdiuiii^, fciplMe Midemi 
Hfper p^orBfiice md ifardlini world-Bidc fn-wiirt m^lmi 
4. 4 . cniblE hluIwEal Id brinf tn weik diitim fiiffiin WMialU, 
Bilk fdl lirud tpeilei toluBC, on eLmiieti id^ni » tmli, 
0(i!v MidwiB «aiit H amv InwH . h imlv Mh^hI 
fUlMI U Ipw u Mfer# . , * MhI«bB pi^ *k* 

lEiiaiiicKitl new P’uaki'Byiibfi Tuning TcititriH (!£, See poa^ 



Tt RM% « 1 5 ^ 



TbrH] to new eunlonttaiij bi acetiona of rtidio 
tpectrum tbit arc itmngeri bo rau. Every type 
of broadcue from Norm and South Ameriia« 
Europe^ Alia, Afnu and Amtnlia it nuv 
yourw Send today for taoncyaving fatti- 



ll tB II In FREE uuIh ler dudfipclBn d ik* K fewiKt 
uT a TuBliBi nnin ■ j k ofend lot 
Z. A 4 L, M, H And U 4 tEet «ika tkb Suptr 



r 

SWE 



V-FRONT 



hud ■lifiijl. jdvuiC^fi 
kiit li 

Eh Lum iB^ub* Ki lb tquivdent 
ridiH 4 4 C^tr huunr jxntif n«l 
■U( In mW ndiu iL wif pclq 

*OIAI. DOtCT WITM 
lAIOIATqilCD 

No middlemen'* prof* 
ill to pay. — you bu^ 
at wh^luak price dr 
rect from laboratoriei 
't.. saving 30% to f 0%4 lncreaaiiL| CHta 
att I lift to Kikili in higher radio pricti 
before the big advance ^ « ■ NOW , , , 
yoH e*n nkt «dniib|e qf Ktmr«*id 

Yuii cin wder yfur LtiiWui Ldri putt 9 eei|w HIj^ 
.AfDUBirTodf ndi« Iron ib +Cl'Rie« uulat adib 
CAIUrtMT nf iiliifictiBii u if ypu BMC 4f)r 
to flvr IWH ridiB Ubofiicriiii. y«i hth 
4 , 4 VDD mt 10 d»r< FREE Bfil . 4 4 H 

piiEi • twlm In yivi kiiBc I , 

■uMiAHcd « wmiT bfk. WiiiE w^r, far 



MiTAL ^TUOIS 

Tfcll Id klfjij if ev^lwEtid rrm ike eimllkd 1 ^ BB 

H« inikcr (b new UBTAL niba oc ■liM'BHd 
eownfcrpin tub*. Oiut v«kcl« ud dcbeb clrcuiM 
pernif UH «f MlW ITP* ■ ■ » Rat I* I™ dbl#i4 



DEPT. 15-F, CINCINNATI. OHiO 



Eitdbli^hrd 192D Cable Addre?$ Ml RACO AIF CodEs 



Cn«> D i 4 



Whpii fo cMJt'crffsers jjfenje rncrttfoii Fopuffti* JjTocficmk'd 
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DIESEL POWER 



A COMING AMIRICAN INDUSTRY 

The internal -corobuB^ 
tion engine repreBents 
man's supreme tri- 
umph of machine 
power. Diesel engi* 
neeffl are in great de- 
mand. Many are acquiring necessary knowl- 
edge through Bpare-time study of this modem 
L C. 5. Course on Diesel engines. Free bookletl 




INTCRNATIONAL CORRESf^DN DENSE BCHDOtS 



Box 54^4-H, Scranton. Ponna, 

Explain Jul^r about your coun« in the lubtoc^ 
mnjke^ 3C? 

Q DIESEL POWER 



0 



U 



M cRtiini Efll EnviM^rlng 
AutDinDiblln Caurf* 
Concpeta Gonttruilkn 
0^*11 Enaioearinfl 
n EfiflJM Oihntlni 
Elottricil ElUflnorTlni 
Htflih SEh»l SuhlKtE 



Arehlticiurt 
flad'lii 
CNnrtiiilrv 
Aviptian Eiv|liai 
Atr candtilmtioi 
RDfrluentriin 
CIvLI SenrlcB 







... .Ijjid. 



4-M-frHiJ I M ■ 




^l^tn'DICTIOSARY 

6^ acio il WOto a ATeh.ti^4 

ELECTRICIAN ^nowT^ 

bH«|# AUDCLV MEW ELftfiTBlC UBRaRT. n*efrfCttT mttm Mikpl* 

<f. ABC- InM Mp4 I4P IM 4AM.1: ««A ALL mrh*r». 

av«4tl4B4. AlmanalNi, ul«ilallviB, ■priarwrHflr'i. Aialm. om- 

■trHibpi, 9B«nt>Da *^4 ntalnlapaiMH ■■4prp alifetrla4l >44 

•mEIbpbbb FULLV COVKRD. 

Iia mHBhiB «| 4IB4II Mt, «M]I' 14|'44. e0Oi(^M0HTH mmrwittw Ml* lAI* 
HEW I■fafn 4 |l 4 n At )M 4 r WkMh twr Be ■ Vm om ■.tarl piHir kflbHrlpflBa 

wM *in wlwn*r Writ* TOOAV t*r Blflctil* r*IM# mA 4BIS TBUL alfv. 

THEO. AUDEL A CO., «5 W. 21 rd St., Kvw York Cltf 

%F.|I Vi)l. I, QeELrlt! LIbnrv o* ? d.jiii'’ ln<ii itHj. If O, H. I wUJ i^mH 

-nlhn^i— ' T *lll ntUriL il. I kLm rt<Qldp.4. .t^^l ti? nklj n{>. ih^i^ nm.di Cl* 

-rttor ‘lirmi. Xd- u^uhIEub u»1w I i.tti *>tli&M. 



Xxiw. 



AiMp>*i. ............... ..... .4 

LJsciiii*1iiup,..._.. , ........^.........TH 

TP/jcn irrrffiji/ tth ffjic wjf'sifjopt Pvtmhtr .VtcJdiiiiLkMi 




FH£i LESSOM 

Honte Art Craft 



GOOD MONEY FOR SPARE TIME 

A n(w wwj> wftj?. Art novelUv In bli; ij^nnuiit C4:t 
Aiid diiild^kljr’ Ifwn lo dHTomie Gifts, ]trlilti« 
^a«. Toys, Nn cspc'ctfiinri! noi'^siiury. Ajitciid 
cum fluetfwfi with fdmn]« mci.jbod and you 

earn as you liMirn- Kv^ryihlne funUfllHxl. Inttudliur 
suDDly of JfoveliiHi for you lo dHoniD and. 
Hamnnificr'e (luint. 

NO CANVASSING 

Bit at tiiiuiD and tuako ti|»tci 

r * Pl^T>! iJiD* or (ikl. Widlo Uidiiy 

hk fllurtnlnf biMk *ai| riHAT L»;8AClX 
FA AE. AtfcJuiH] y iw^L l>i 

Tfu , Qm*Jdis* 1* vnrj loapXiCr . w' ill* quick. 




FIRESIDE 

Dept. 66-W 



INDUSTRIES 
Adrisnt Mich, 






ENGIHEERINC 



DECREE IN 
TWO years 



WST Dauru In Elet^fTkaU Civil, dicmlul. Radii, Ha- 
ehahlcJl or Aaranautiul EniJnE*r}ng In tW4 yrirt, 
Ucateif In an industrial «ntar with that Enolmr. 
IhB atrtdiph'ira. Earn board. Law IsIlEin. Pranaraiufy 
Conartnivnl. Ellvr Dk., Haroh. Juni, :S«pt. catalng. 

Inmana Technical CnLEoe 

228 Eait WashlnBlfln St.. Fwt Wiytic, _litifiaja_ 

Learn to Dance 

V'nii OAD Ihltq all the modern daanM — the latest 
Tahffo atepn, Ihe now Fax Trnla, drAamy Waltzu. 
smart UoltmlateSCetH. and ponuur^clety tlteiw 
at hnnuL eully and guiekly. New chart mothra 
oiakEB danclnfl an alahln as A-D-C. No miulQ or 

nvliMV nquip«d. Don't b* * WAllli»«fr#f. tAACti 4Ahr^, 
laiuri* — S-fiO M M*i M 

■ TrM. SW>.0Q rcikow. mml rn rw*^y, rmr 




ifttix 

j^wfinAii a*lr IL.ua, Plui r*'*i*(Y upn* htItiI. 
If Diit iMIaktcd. OlVLof Fm. 



Mobrt 




frartkiin Ptjh. BDO Mo. Clark St.^ Papt. SATB, Chlo#S» 







HANICAL DENTISTR 



VaL* InAi* mnimy •* * D£XTICJAH.. IT» ^ 

V«* a**; Dldnt Khral. Kol Tninliu . 

D*r. tunu. Took Aik lor C*tikw P. I 

W. If. «HM 1 ti MEOUIIICil tHTiHIf. 1 ZI 1 . SI l, c. I 





in 12 WIEM 



SEND TODAY 
FOR DETAILS OF MY 



**Pay*Tiiition^Jli fter- 
Gtaditaiion** Plan 

In KadiD Breadeaat, Talkine RetrUT^ 
TdifvliHDribyn'viaaka of pracl.lH'l ahapworktBtbe irrmt 
^Coyair Hiidlti Shotw .an n>al inaclnnery and MOlprccnt. You OUL't 

ad¥iij>iN.‘ilbluaiitl[&iLaT'aap«ri£:ii». >'rc«£ai^airrnaRt ^nrJee 
for 1lfvi. Manv earn wtuia laarnlp^ Paatric ItnfrlnraiiaH- Air Cao- 
(Ktlimlna la^nd«d . U A] L COUrOfTrUI* A¥ ftKT ’fin* ^Li m 

hn*r Jmnnret]* luiiVti Ihkiieiib mv’nBfal Kulln Han *f1*r taAlnn mr lniiiidrf . 

H.C. LEWIS, FMwa.. COYNE ELECTRICAL A RADIO ECHOaL 
SOOS. Pnullaa Stenat, Octtl. D^lTt CMu|o, IIUn-Dla 

.Fjemt Kr*#i H*jtrt> Tbiitll 4 nd f*i.^P left m* nlwiit 
ynur "PavTulthm.Attaf'UrailuHrlKni^' Plan. 



MAMB- 



JtOB, 



■mwX 






ArEBrdleli aE VtrnnaLti. qr iIzd dQ.- 
r«ni] youne]f and ewcidt aanutit ^ 
anf mill itLwk, IfniH 9F bj V 

aiiA. hairD nr club. $ubidu? vrIUi 
penDFia much ^InpciCEir thna yn^jririE a 
cahipktn cgnnr aa approMed AmErlcsb rDUee 
JEu-Jitui bj intitmati&QAliy pollu Lnunie^ 

tar. lAt iJEatLntUdni vllh dvtadpit liumicUoiu 
pixket Uu. 11 knqdktrut blm* wtthqgt uniuF Ait*. 
etnd Onn DaUar Full PFicr, ur wLU send C.O. D. 

S J. JORGENSEN 

7fl7 MarLilme BuLldlns .Sc^tlLr Wuliinftpp 
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NOTE: 

No athirr Fhy- 
aicjil Inttmc- 
tOT the 
World tin 1 
Over DARED 
mnhe f ueh on 
Otfor t 



BEING 



** 141 Prove to You in 7 Days that YOU, too 
Can be this NEW MAN!"— c//Arl£5 atlas. 



W HEN i MV I cjin miikf you |ovcr into a nmn 

of j;innt power jirtiJ energy, I know wlitit I'm 
tiilkiiiiu;: iiVjout. I've my sy^tenij 

Dtjfiamii^-TvnRwn, tniOKfonn tmndjiedfi of weaker, f>iinior 
men than you into Atliis Ctmmpions. 

Take jnvfwlf, for instance, I used to weigli only 97 
I'HHindM. I wns a sickly soarecn^w^ Tlicn I iliscovercd 
Dfimiinir-Tt^u^ioii. It (rave me a body that twice won 
me the title "The World'* Mtwt Pcrfeetly Do-elupecl Mnn.” It'll 
work jiifft ■]>-'< dfiaiii^ in ybu, trjini Tni Ha:iiLirian<IitthAt Irnnk^ 

you tUiH ttmiijiiiK jlTer; At uii' njwn rLaik, ['ll jfivp you PUOt.^F 
In the firFt / tln.y?i that [ raji nmke you &ver intn the XEW 
MAN, ni traijiiia; you 'ajufFr^mU. If ynu didn't Tiotiee 
n Tniu^'clnuJi tiliimitQ io yaurielf wiikit\ a letfk ytm drai't owe me 
a scLlit. 



THIS STERLING SILVER 
GIVEN AWAY BY 

This Valuable rap atATidF 



No "lihda/^ Of Jlifit ttll nin whurrH ynu WRTVt 

hcvTidanartc, sluTtil^Ilke Arf> yuU fit ubd Eabhy? Or 

liJainiiy bChilFtnwky? Are y cm flhort- winded, jjf p] !»!»»? Ilnyne 
Ikohi hark and let I'lthpra nulk dFT witfi the prettiest 
Ifirln, twl jolWr ete.7 Give mo 7 ilayii! I'll F^ROV'K 
tfh vou that 1 tMin make you a healthy, Cdn^diiht. piiwer- 
lui U&M VN- 

J>l^fia»nV-Tfn(rfo^ in tm, entirely N'ATUIIAL motlKjd. 

Nu laeciumlttil iippdruLuii to fitruia yuur lititrc ikud other ritiil orgiaiuL No 
pille, epodnl foodp or other i,ii)nAtural nrttfirial contraptinda. Only d few 
minuUm nf ynur npare time daily ia enough to nhow &.ma2injc multfl — and 
it^a actooJIy luTi! £)tfnnitme-ren»(m dewe tht wm-k. 

Send for FREE BOOK 

MbH the cnupoti right new I'of full dstailB and I'll 
■end. you my illuatrnted book, ^'Everlutin^ Health and 
Strength.'' Telia all about my ■'2>yfltii!Nic-7'en«on" 
method. fibnwB actual pbntoa nf tnen made into 
Atlaa Champiii^ua, (Supphea tlie raata you notKl bo know 
about GDTiditinn. ft's a valuable Pouk! And it '3 

FRKB. Send for ycur copy t<fdai/. Mail the coupon tn 
me peraODikny. CHARLES ATLAfi, l>ept, S12, ll'j Eaat 
33d St , New York, N. Y, 



rap 

jit>«ur 14 jnehm bLiih, I w|]| 
iiwn.nl ti Til my pupi] who makoa 



devclupmcnt within the next tli ree moiit hji. ThiNnrnre. Im niat- 
i4<r what ynur loevmremenU' may be now, you iiavp an euoa] 
Chance to win thtl eup^wJth VOVR mUno tinKmVEl] an It 



ATL\S 
I Pupt. tl.1^ 11 s C. ZJrdI St. 

I Mftw York, N, V. 

* I want the prwf that your system of ^'^ZSjifwuiniiv 
I TenBon" will makfl a New Man of on? — eive 

I me n healthy, hunky body Afld biff EiiU^eular de- 
vclopment. Siend me your free biKik- "^ri'riuflf- 



I Name. . 



Addresa 



I City... 



I in 17 tlrnlfh and StrrnUth. 
' me under no obLiffatmn. 



This request plneea 



ci'leaae print or write plainly) 
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POPULAH MECHANICS ADVERTISING SECTION 







To Inventors 



**As. a suggestion to in^ 
ventors: how about in-^ 
venting a dial that would 
register the exact amount 
of charge left in the bat^ 
tery of an automobile P 
One half of the dial could 
be used as an ammeter 
and the other half as an 
electrometer. Installed on 
the dash of the new models, it would be 
a great talking point, aside from its help 
to the car owner .” — Jesse RothmsOt De- 
troit, Mich. 



"Am enclosing picture of the 155-pound 
glider that I built, 1 have flown it a num- 
ber of times and bad some great sport/*— 
jR ohert Morse, Los Angeles, Calif. 



The Safest Driver? 



"In your article. Million Milers of the 
Air, you ask: 'Could you hope to drive an 

automobile forty 
times around the 
earth without 
denting a fender?^ 
A friend, W. A, 
Orrell, has driven 
more than sixty- 
eight times around 
the world, 1,567,- 
800 miles in fifteen 
years, without an 
accident on his St. 
Louis- Memphis 
truck run. He says, 'In case of doubt, play 
it safe. There's no excuse for wrecks'.” — • 
Mark A. StatJer, Cape 
Girardeau, Mo, 



model planes for a number of years/* — 
Pete Summers, Henrietta, Mo. 



Flies His Homemade Glider 



One-Tube Enough 



''1 am enclosing 
a photo of the One- 
Tube All-Wave 
Heceiver that I 
built from Popular 
Mechanics. It has 
brought in many 
broadcast and 
s ho r t-w a V e s t a- 
tions and I am 
well pleased with il 
Colbert, Scott sblufF 



i performance."— /oim 
Nebr. 



Builds Model Planes 





"I have every is- 
sue of Popular 
Mechanics since 
November, 1924, 
and I have received 
much valuable in- 
formation from 
them. Enclosed is 
a picture of a scale 
model plane that I built, with the help of 
your magazine. I have been constructing 



In Far 

"I am in the 
French Foreign 
Legion in Moroc- 
co* having left the 
United States in 
March, 1922. When 
I recently got a 
chance to read a 
copy of Popular 
Mechanics, after 



Morocco 




CCaatinued to pAfe SSA> 



POPULAR MECHANICS ADVERTISING SECTION 



27A 




3 7 MILES MORE 

# PER GALLON 

MOTORIST SAVES 
nS022 aYEAR 



saves »i ao A VEAP 

On my PPymoufh 6 1 obtaiitrd' 
avtngt nf 22 milti per n| 
1^. an mertate of? miJlet, 

Tim m«xni a iXTinji; of f | J 

a monthor^lliO 



•/ iaflon. J 

p Jr, 1^0 " 

W CafK, ’ 

NASH ^ 

On my AdTJTic*d6 i.„ ^^QSSi 

Niih aainrd I 7 > 5 % in 

in milragt. Thft tar *?"“?* ia tw 

wiH idle down lo 3 \ ffil 

mi Iff an l^r aitd j 

Otrr a compraint. — Cafif Km! 

J+ dnOWBaCCT^ OUOh 



a year. 



' «afr 






■baretor 0 >ntn)l 

thot^MIS^inHIES' 



CHHY.<H gp 

Heee rned rhr V^xeu-matic 
and II iure i| Anr. Better 
piek-tjEi with a 30^ (ai lav* 
inf. — John C- Martin* Pa. 



pLYMoiJT^ 

i amaiej 
^-cu-marie per! 
forrnanre. ^r'j ijvL 

iff "*'rr^ 

£cn*!;rv 7 .^'^'^rr 



I r= 2 £asp 

r^TL’^o 

*W.drrfi,te« 

*^:awaj 



ft*" JS'*" / 

Patiiji P |j '™*'lic. -_ 



Saves up 10 Hiiny Per Cent On Gaj* 
Provides Faster Pick'Up-'Morc PcKwer-' 
Greater MUea^r and Smoother Running.r 

GET FREE INFORMATION 



AT LA2fJ7 Automoeiw engineer* h«ve nnaihed down the Earricn 
to perfeded eoiiibu9li«it T^ new VACU^MATIC wivn l1>e eKm 

of greatev power! W|ih aJmAsi nufifal actiEici, thii aiiian ii^: invtn^ 
tiott innanlty puti new life pep in any m«oe. It adde mJeage to 
every gallon of gaHl'mc * * * peoduen iplit'teeond pick-up* eeniitiw 
aeoelentor re^oiue, greater ipced and Emother running 

New- KotUng llks Itl 

n** i«lf-« 4 nee — four wheel brake*— fcnee «li<Mi — ttreamlining * « * 
■nd now VACkJ'NfATlCt The jnvateit mot^ improvrine'nt of nemt 
M 4 r*l With It, engtneen have achieved a pritrueal ttieana o| 
haJaneing air and g«*dline ouiomaticaUy for all ipeedi, 
Varu-matic u ertfirgfv differfntl It u AUTOMATIC and altowa 
the motor to ''breathe'" at the cwrvft time* opening ond dofing 
automatically a* requireeL No idling rrouble* — no carburetor adjud^ 
nwnu neonaary, |u*t put q on and fnrget it! Sharply ruti fuel 
waMH* save* doUart in gu oim^ rEduen Carbon and gives your 
engine now pop, greater pvwee and locigrr life. 

Fits All Cars 

VACTJ-MATtC i« ccKuimcied of eia parla, 
anrmbled and wddrd mlo oOr noil, cortvcrljr 
■•djiutrd and iKjfcJaf fhefaeforv . Noilunt 
to regulate* Any tnoiofiii can attach VAClJ< 
MAT 1 C In ten ftumnea* Once in^ it* only 
rrmindrr is cha mrgr of inetani powev and 
qiecd it Rivn Id the motor anil the Hving* 
in affords your pocketboolt 

Tfc* VACU-MATfC C«*« WauwaUnm, Wit. 



Agent* on 4 

II td’D ■sw Inlee- 

esPd la otienlna 
■ ■uhbJ profVta* 
eheeh eoapoB. 
Exf-lnfelte taerl- 
arfi. naW 
brint cr*ntr4. 



Cuanuitc«d Gai Savings 

The VACU-MATIC proves rtjwlf on eve^ mr. Il b gtj*ran|eed 
to give wortb-wiliile gas savings, qiuckaf- pidt-up* end ti»rc power 
Or it cosu you nothing/'On a icst I galmed aa average of 4 mllni 
on a gaRon." wrtie* Alca Wrrti, "Vs^;^u-ma^ic is the be* I have 
ever irirdL" Oartncr Rutiin— "I haVr Itied die Vanj^matic on 
several t«U and find tH*t I get betwrro S and JS milci per galliril 
increase, have more mileage, have greater pickup/' 

Frefi Details 

LoAm about ihtl remarkable device that so greatly affects ^e 
entire perfomunce cf your nMrtor. Leirti why your car i* coning 
you €Jttn fnanry Cd wiThoul VAOJ-MA iiCL Scff w#iy 

your VACU-MATIC equipped W will bap *wu)f from traffic 
wtihoui iputrer or hesitation* Discovec a new driving thrill and 
cti|oy the savings* Get the facts! Write todayl 



- - - — FREE OFFER COUPON - ^ 

* the: vACir-Jn.i'ftC! roatPAST 

I 7417-117 W* JttKie HI 4 * IVauwalBsa, His. 

n«ntlemrnL PlrsW- wnO nw Cull |Mrllrul»H resrerntut 
I the Var hr and ilelalls sf J'SUr P"fW tiffrr* This St 

ewur-w dSr* 0*1 sultcnir Bie Is any Wmf. 



I 

I Address. 

• Cby 



□ t’hiwlt twra If InleepitrO I* selllaa proposHi*»- 



I 

I 

1 

t 

I 

I 

1 



TThctt tpHftni? lo adrrrifjerj pledge inctEfifift J'opwror J/cc 7 idtlic# 
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BE A TRAINED 




[IfifMl. ErvtiiT^^ 

fbtni'piTWErjiri^ Llitbi;ln|t|>lKt>f<<i)t>*nfl'Vtrh^ 

Dcir RcUlaof ^u|Ip«rt'l^llJK catlJlrtuE-UiitarJ 

■ WnU IbCHB wbD 
I lbs ITUUImI (fVIT 
. _ _ nJujlTjj 

rfirtikiitiii 
Ui#, nr 

tnML pljc^rnin I.TI tui* bimr r*llJ| 

PiillrlMMuna, 

"*Jab-Way^^ TralntinM Is Prac- 
ticatr ComplEteg modfirit 
CViir ■nMtDrq .rrrjarclTniBJfrLR' rrrTvn 



fi4Mhl Jiibai.iit HKHil puT.^ ■ 
prWFM pit> W (m «t tn •» 1 
of tnu Xtfuit'-'iTnBi ifw iodiulrr. Ami wiLti 
■ hkI ►■jutWiir" Tioin- 

riitifbi tb jn-ur hoou by uv piMwvr 
^ifpr^ Jbou-otV!rfv arAAtil. r>ib can 

■ ^ Iw ^LiE^ l-ft 



dcvK^MPBimit Lq Llw im<4 F 

hilinr^ Ittil Ul 



•ihri 
A lid 



twilf nf Iifcippftl ilnr ftuki 
uiLiioiuitiilra, tnickjj 
lii« ■•Dill: vniirUnali 'Ui^LiHro OHAbiHl 

tliBl baa aEajlpd Ungoiaiida uf oto^ 
iaiT lb art aiaiLtba ttw m batter Jol 



COOO JOBS— 

BOOl) PAV 

EARN AS 
YOU LEARN 
AT HOME 



wfll qvpl9^ fw h • 

or JL pr^tabt* rrpali 'b^^ov## vE «WAr 

Now A4fto*Di«s«l CourBO Included el No Exlra Cnet 

StadanC* onroLllDV aw fiir rntJ- fw tbhif AqloiBPtJi-a cmmonl PUT imiiipftto -Do# 
AdIu-DikhI eooraa AT ND tSKTRA COST. Srml CcVAiui todv fir dulalli of ouf 
'Zam ■■ Tr>a Larra'' TialoiEV plaa, baaed av THm' aimoa fanJba 

giftoBnolira era In bn fteld-r 

Eirn At Vdu Leern^Two Motor Tostirv FreO 

Joat innr, wa an- alao' loctadfaw EHoaialrl-a. ndnapla 
iMtinf aqnlpmaot, Ui awiit r^nr tnJnJeiir «fld *ti4b1a jva la 
Hem tenrim *xlnaHfa-UaH motwr awm efUf vm mtruU. 

AUTO-PiESEL BOOK FBEE 





MOTOR INSTITUTE OF AMERICA 

1A40 Lewniiee Ave«p Dept. nuNiegr 

MOTOR cbtsmun or ambsica 

Z £IU lewntMa Aim,!. I>«eLSf1V]l-Cbileieg, m. 

~ WttlaHd Ojbbnttiw ipa, pand Flw Ailti^tnad Book vtlhAB 

I £b^ •buut^J^^Ar'^ Ui¥H Tnlniv and SfMdBTaqir, 






optro^e 

OctvDi equTpmvn'f in 

NATIONAL STUDIOS 



LEARN 

TELEVISION 

ELECTRICITY 



CONTROL 



NG RAD IOoA^i!f^A#£A$f 

Ydii tma riiil^kJiT nmUIr i^r biK diujpwtiiAhtl** ria t'hv 
M«ml ndbi M-1#w — TELEViefpN. pt i Rjilui 
ABirtri. hlathuAl fldhofaii IKIN ^Itah nnru 

IJiiiHbttAki- Hi'UHad iL SftiV ft! dIBn I^UTFN, ^,CHID EThd- 
uiAfir *lkiv& AiuJ ik-udlo CuMJl 

taUtTAd f*tO illavddi tEi Um AlflVVlflH- rilabi Iu4 

Bt^nS durniE ricjib- mpPo" foa jima- 



N ATION ALrc^'SCHOOLS 

'o«pt, VIrPMR, ADOO So. Fffutrixs Lai. An^alei 



I 

[ NA«E. 

I 

|criY 



ADDRESS. 



.state. 



ir^CH jj/eaee? r^ijulur MfcjlifiPike 



ACCOUNTING 



the profession that pays 




AccDuntATitB eorurtiand b{£ iccQine. 
TbouAandB nwded. Ab<mt 12,000 
Certified Public AceountenLa fn 
U. S. Many eem $.%000 to $20^000. 
We trnm you thoroiigl^ at hooie 
in ^onr pptrn time for Cl P« A. ea- 
azDinadona or oxenutJva scc^iUiitinE 

E Uflltiohs* Previoiu bookkoepine 

aowl^ge ujincfiGBBary — ^ve pre- 
jbaro you from tirourul i^. Dur 
Iraininf U eupenKiKd by Wm. B. 
C»atdnholz, A. M., C. P- A., asuisted 
by atiff pl C* Pi A.^Si Low coat- 
easy tcnna. Write now for valunbEa 
64>pe|;e book, -'And^untaneyf the 
PTofewon that PayBy" free. 

U SALLE EX TENSI OH UNI VER 5ITV 

T^kAohI fAal Add iratiuffdiMr r.Kn C.P.A, *0 

lH4:.Hh ChlcA«a,UL 




HH 1ft lll'l h, f '€ Few !*-«h1pt nrlikh ■^i-rlruip ri-yx'i 
BS r' .rd Ic erpJniiLi nikd ctatiai fT;|bbl<' irUT- 
BM '■'*■ St eJjM i It ai-J Jl jiri"ll*rr?>ipFr re.lj!'' 

3 hiKalibf'J. iiiijrk a'lk iigiEMXi.uil>T fa* 

^ iiLtiiii I’li'in PHiunlniiia ,iF iiriiiile iinarr-' 

tf'milf 7 .irr^. *• Lrii^ giiir* t'i*i pi ■It' ^ HHA pirr 
|p|£ ir^iaili, pim p^rwitiri. tu lUrV i"* rrfi,t.4 emriim. 

SieuM Riiiwcm Tri4Aug Im4fWi, Dvr. ;;i£, Duliln, f(. T- 



A BftttarJpb with thti Special Training 










AT HOME Voq r-an Jwra bjr avr modern ami 
original uitam nf imlnvxLkla rm]t tiirt of ibr Vilclh 
Ifpilrlm Tndt at bDnw< u critnl or b»iiw ihup ■( a 
■bap. You caa ram naoQe'*' while trimiim *hI **“ 
cLij«a wri] pAyioi pMh km Dr«ta.Tl Ici tnHiiMwaJ err 
anni^ilfliinr curoaurHi ot mitrurt.lna i Obvil wal.fr'h 
pppairPnaFP-aLanJialn idaJnand abd«bni VftFJFebtHl 
■olarjei. Par port icrilim appJar U> (Jib 
WI^CDniln Scha«l «t Watch ncpcIrJni 
U« L MoBa BLm MILWAUtin, WIB. 



EXPERTS MAKE B16 MOKEY 

Learn at Horne-«in Few Weeks 



Preoue quietly to enter tmanptnrtiitihty HaliL Claati In on [aecttiAtlnE 

NEON, *'| i 4 .q>]qou^ob«" Industry I Today's most wldely-iWi 




Rii«dluiii of ilstiiLedl alahS— tonaoTTOw's frtsitcat AOUPM Of IHumlmi- 
tied men nwded riaht naw^ In every InmUlty. 

future awnltQ 



Sciliiui— 



» er 

tion. Trained men nwdud riffht now* In every InmUlt 
dmlgulat — monulaotuiina — ItistalUiid. HtFlcndlil 

ehteWd men who fltJLrt XQW, 

H L'ESaON' T^TCrRUrTP a-nd TFr* d"wrn>» Ani"Tha''i fvrpnif^t 

b bC n'rnn hDinerOnklr ,riiiir^. r*»Tfthliii. ?iim-W|iiilfat. 



n rnn 

a Hill lag- law inw 



CnMllSKIALtTl 



^irlkiial, rnpf 1 iDt^nlrmnl wirinij EE 

LAIOeaTOklta Dwb 4T OMAHA. HEBIt. 



\fhy VOICE Sindenbfair 



SENT FREE QMiietiMi to Boy 



H ra« aql caEabl— r wSl 
•0 (rM mdinv— MrW v{il<a IIhk dw 

fiiwlM tluldiac voice: FAlinrP Ibat mar aiva 
hnn4i'inM sf Jiiltw* la ,™ 

tkiiaMu Hah VokN fsip HjlBn* 

irr uDmAidbR. 3d fpi# rMi^hu— 

IE or>. CKhEr"!***, rrl^ira U —■!•■■ ■ ■« _ 

wAor. L nitakvnwH Akadmu-ai 

AAtM* L«4 |b Bir 



vCaiCU 
■a mad. 




wmiS^^ftAsnc BatiEHl 

. aa like butUr— drk* lbu*h ovrniiabt. flenUe! 
CuanMwd! Fgi- bolci In einupt leotA. DCfn ... 
m ktEiH, run buttiL ilC Al uiF Hartf*ar* 9* Me BliKra 
' ~ iu-ui rLASTlC Rl'SBAL VlWlC ^krj^E 



.TaP0M4CfN6 



LURH AT HOME HEW EABT WfAY. , 
IahIihmI etuB* ■■AUlod- Barpria® tad m- 
'tertiJfL Tear Wno*l*, Ba tHMiilaJ, aam a^iEn mmey , 
w^lep hiDdaii latHit.. Na muileor aipacjEiicv DvwdaJ. pa- 
iiti djLtietn* flratdte- ftwliiDar'i nuj4™aotaJi ami 
plela. rrrjfr«!ettalTWp[Ian™JnelTrrf f^oal ta |U h- 
■IzwIJdUi. BMT ^EHDnoTIHnla apamm^. raw 
dIflB or inm . o«lr iih™v ar^rliir CewifJi^ 

IT.LaaaiHi C^vUrM .. I^F taui nomvSvr 1 cf in U^-> ai^^y 



flar fldeada. Ba tH>fiii 
" luAe 
Hmna 
lum 
tdan 
itt.Vb 
udao 

___ _ N, 

T li^a RM Btvil.. Ml. 1». tM 



laatA, ni. 
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STRANGE FACTS ABOUT MUSIC. LandfVPt 



&EnHOVEM WAS 
PEAF WHEM HE 
COMPOSED rilS 
FAMOUS 9™ 
SYMPHONY 



ANGfTE OT THE ORGAN.** 
CALLED THE VDK HUMANA..* 
CAN NOT BE TOLD APAHT 
FROM ■THE HUMAN VOICE 



ANYONE CAN NOW LEARN TO PLAY 
MUSIC AT THE COST 
- THE U.S. SCHOOL WAY AT HOME 
WITHOUT A TEACHER 



New Easy Music-Teaching Method 



brings quick, sure results! 



OVER 700,000 STUDENTS 

ThOURAOdl who lieve; aniaJe iuii;,1l ■, fpcw manthu guro aro 

tkrltlfl of eajoymiict from a tnJtmt they duver baow Ibur hiid. 
Ity 4 Hbort-^ut tdothod you dbU ju^UbJ^ Icatn to piv oiiy 

populnr IdHU-unudit without kdotn.'liu; OQC Thhin auotherE The 
setret of the C. S- Bdhdol qJ Muidc syatetn Id idttiplldtr* The 
I^BOiu 00010 td you by mail . cOd- 

■Lit of complete prtntEd laMructtam, 
■ftnblD dlomtiiiidintlD picturei. ohd all 
tliD murid yod docil. No utlDillnK rou- 
llEie. Study WhEd you feel like It — At 
home, in an aEmoiit uoboucvably short 
time you hod that you aro actunJly plhv- 
Jut, mtUBldd] oomtily hits, oiovie 
themes ruts, e^'eo eliuBlrt— you lewn to 
plhy them aU — u stslly oa you now 
whjjitle or rioK them. It populsrltr ood 
(lie Joy of maktiLK' your own mumr ao- 
pauJ tovoLi — sandtoday Tor feleie Dem- 
onstration Lesson with JlluBtrated hook 



LEARN TO PLAY 
BY NOTE 

PJdito Violin 
Organ Ukulele 
CpUJtnr Saanpliaae 
Tenor Bofi^o 
Hawaiian Cultar 
PlaoQ Accordion 
Or Any Other 
iDacruEnenE 



ilcsrribtQjrthe now fiimoui U. B. Bchool ol^luilc "nrlDt^d-plmire" 
moLliod 01 Icnmlng. 

FREE PROOF! 

JuA mall the coopoo. Theo ludee for youraeU When you rwrive 
trne demoostJalJDid. Isbou xutd doacrlptlve mnterlAL. U, S. Scbool 
or Murio. 711} BruneWldk B|da., N* Y* C, 

lirsT SCHOO l"oF MUSIC ^ 

712 Brunswick Btdg., New York City 

Send mo Four aumilng rree boob^ *'Row You Can hlDster Mtildc td 
Y'our OWd Home.'' with limplrlni; mfiSBaae by Dr* i'Cimk Cmim: 
Also ttev DcmoiiiiLmUoi] Lmaad. Thla dom not put me under any 
DhUB^nUOD. 



Name.. . 

Adilrffui * * . i 1 * . , . * * 

Znatrumadt ... itava you. Imtr.l 




TRAVEL FOR 
“UNCLE 



RAILWAY POSTAL CLERKS 



$1900 First Year Regular 

EARLY EXAMINATION ANNOUNCEMENT EXPECTED 






/ FRAHKLIN INSTITUTE 

d D«pt* Bits, Rochartar* N*¥. 

/ Ruflh to me, entirely free ol 



chaTn;i 



^ „e (1 } 

<jy fieription of 
^ dobaj (21 Free 
^ ■f!^-l>aK0 buuk. 



a lint and lull d-d^ 
IJ* 6j. Govefimicnt 
of iltiuitrnLefJ 
Govcnimenti 






PuflitionH and How to Cet Theio'' 



On Ocl. 1* — ttl« PdN(.mJ Sn-vln WHit qn m. 4D hour Woe-k — 

fonncrly 44, ThI* ahould brlnf (nanF Rail war Postal Clark'— 
CUy C>rrlBr — Clark apnailnt manta. 



n'ith rroO Bnmple coaebiun tmta; (,rj> 
^ Tell me hnw to t|ualify for a U. 3, 
Coverujiiaiit Job* 

/ 

/ Xama* 



IMany «thwr do wm merit Jobs. Mall coupon b«toi a ^ou forfot. / Attilrcaa ..**.. . 



irAcii loHiinfi tp atiuerffsoi* fj/tfiae nurTifipii Poputur J/cnAunjea 
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POFITLAS MECHANICS ADTERTISIHS SECTION 




Al q starting [ob fdr the man who 
wants to get ahead tn industry. 
Drafting offers more possibilities for 
rapid promotion than olmost any 
other Job. The Draftsman^! work 
brings him into direct contact with 
oil new developments. 

Mony of the highest-paid Architects, 
EnginoorSi Designers, and Superin- 
tendents got their start at the Draft- 
ing table, where they gained knowl- 
edge and experience that Saon Otfed 
them for bigger things. 



Drafting Design 



Offers Ambitious Voung Men 
A Real Opportunity 

Why are Draftsmen among the first to be hired — the last to be 
laid olT? Why are there thoupandsof Draftsmen on the paytollg of 
architects and builders — cansuiting engineers — engineering and 
oonstnicLion firms — mills and factories’ — -railroad and street car 
aysleou — teltphomi^ and icli^grapli 1 ight and pow^r cqri- 

pnnies — Bhiphuildeni — surveying and mapping Dompanies — plumbinjE supply 
tuniaes — cicciric wiring coniTPctora — city sewt'r and water depari-cnenpi— 
Bubd [vision developmenE companies, etc.? 

Bejcauscthe liraftsmaci is the connecting link between engineer 
onti nechanic. Every injw inachini! or buildings — ^ every improvement in a 
tool or machine part — starts un the Drafting table. On paper, ihe Draft Binan 
works ont the new idea in the lines and fiKunes which spi^ak Lhe language com- 
ttmn snd rnechanics; and his dmwingN and blueprints give tlva 

engineer's uiEtmctloiis lq the skilled worberE who da tJic job. 

Draftsmen in Wide Demand 

And Draftsmen are equally necessary in many other less familiar 
linijs — thou^Tids are empfoyed by patent nttcimeyi)- — cqmetcriefi — goif course 
designers — testing laboratodc;; — map makti? — muvoums--educatioTinl insiitu- 
noTifl — dtjt piixle iyfttenia — landucape ENnleneni — publi ahei-i af technical b[»k.»^ciC]r 
plamwni— model Riaken— Jnduitrial rewareli aMociatlonn — UmnEturt! tnafccfa — - 
cutter) — large bulhlihEi)>, etc- It! fact. Lti«t< hafdLv a brndnen or iocliulry 
any aiic tbat does not cm ploy DraitAmeu- 

Well-Paid Line with Real Future 

Drafting ia well-paid* intereating, necessary, high-grade ofRce work 

inhering Ln^ — cuvets all types of uonaiructJDfL and nvirufncturinr 
on in ligbl, airy working^ quarter&^brings you in tnoch with im 



along engineering Ln^ — cuvets all types of uonaiructJDfL and manufacturing 
— cnrriea on in ligbl, airy working^ quarter&^brings you in tnoch with im- 
portont men of the or^nnlEatian— and . bccauw ol titc tralnlns and experience itdves, 
leads dl rrct t a very desirable po^lUonxlq EpglnuuflliS. BnlldLujitand MnnufartunnE. 
WtJtuVihfiiy far full iniDmiatiaa about the opportunities open to ycu. No obligadoh. 



Dapt. DD-945 



Americari School 

Drexal Awanu* At SSth Strset 



ChlcAgo, IfL 





Free Book shows 



lias ■ VhaU 

■— ihbt'i wIiAl nuf 
■TMtuhtt-. LLU* L. F, 
kI arkfaiai,, r’hila.r^i, 
1i nuikiBt — birr 

«rk ka 

laOOOhM-W.R.K.- 

4 f Tiu—rh. N. J. Us 
mil** I]i 4 l jail Iwri 
nHq>rH'[i hrcuiJi't liici 
iiuiil 

• Ymtiw— 
ibal '■ a but 1,^# ira^l 
■id S- a. K. nr Uinii* 
Imb, [m 4ri-ir>r ■■ Art 
PHrt^Lfir nf ■ fail Ilk. 
■nTiu kBiHC. 



Make $50 to $100 a Week 

Le&rn ef Home Tifls 
Amazingly Simple Way 

More and mom tmlned ArtlstH sr« mended eAch 
year. mAEUiucs, fidvErtisEiN. pcw^pn- 

peni, printing hnuisos^ etc., pay goud monoy fnr 
art Work. tJur simple, proven, penaonAlLEOd 
method lEiBikcfl It fun to learn Cominertila] Art, 

Carteomng and l>CfllgnlaK oulckl;^, at EfOlilE, 

In apore time, 

Bl| AHbt'i Outfit Olveit 

nmirlns board, psLcits, hniabsA Arid all ncslErlaia 
^Ej nortj ta 1 «Hrn stuJ ssn corne willi vtry frai, 
liPiKina. AbIuiU tun l^srtilrig to [Iraw tbi« n«w woy. 
Bb bo BttiBt «E)d iMho big moitryl 

Send for FREE BOOK 

tliir big Frl^ft FkMtk l>tMt drvi'.l^pixif'niB 

uid umivdcrful apporiunEiiH la this fanctiLAiiaE 
field And rivrn full d«Mibi df tbis quick, SitniiJe 
mrlhiijdl. Tdla mil About our studontA^bfir itiic- 
f ■ bat ibry Asy — sclusl, reproductions *f 
ilM'ir woft— Aifd, bow icAny ij*rn«l big muDcy BTim 
while Icsmlng. ?tJnJl coupori bo- 
lair nr pbftcsrd today, iilato 
An. iLNu sAlcimsb wiU pall.] 



W'mBliIngton Sebool of Art, Studio 1212 
1115 — IBib St,, n. W., Wa^ingtop^ D. C. 
PtFAH Hnd ms, without cblJgAtien, yourFtm 
Book, ^'Afl for FIruurs acuI ProQt.'' 

Nanii 



AddrCaa 



CLty fliAtB 



.Aiba. 






irFien writnt£f niriif ion Popular .l/ttf-ftnuit# 




Be a DENTICIAN 

L«arn at hoiAs to mshs Crvwni 
Plates, BFldgomrli, ttE., f or Ogfl- 
tlito. Enay, practkal Way to Isam 
meetuLakPBl dentistry at bomp in Bporn 
(Ime, Full enUlpm vat of tools and 
materials Included With CvOrsa 
FREE, i/iw tultk^n. Easy terms, 
^'rlte for FREE BtX)K about thia 
binnoy-making prOf^vilna that |4 but 
aflected. by “nuicblne age.” 

MeCARRIC SCHOOL 
OP IHECHANICAL DCNTlSTRV 
W. HfBBi at.. &Bp1.TM|Ph[lgBip.liU^t^, 



A naoAD, baste. In teiwlve imnrw complete la ons gcbwl 
year, ippludeo fundomeniiilg of REfrijaerailon, Alr-i^ur^- 
dctkinlng, E^ilgctmolcB. ^prt»vf<<l by Mucatore, eniiorsed 
by luduBtry. *3rd year, Catalog, 

BLISS ELECTRICAL SCHOOL 

laa tawoiwa Avc., washinotom, d. c. 

/You Can Regain Perfect Speech, if you 

STAMMER 

SphiJ tndAi* for buutlfidly illusEratnl book entitled *'DON T 
drA-VlMEil.” which dcKriba tlw HttguB CnlL MdiUimI fur the 
MicniiliL' ooi-ract Ion of BtAEnTuiwina au 4 AtuttErina. M«ihutl sut^ 
ccnd^Lly lurd at Bogus loatitutB Eor 34 yrAta— alnu 1001. En- 
ilutMtij by physLclAna. Full luformatigp voqcrtning cfirrettlPBof 
BiAmineritiK si^nr. fr». No ohligAtloEi. BvdiaoiJn n. BogiiOj 
IGIt Cirtls Towor. tnddaiiAjKiJLi, Indiana.. ^ 



ptcis Today. Wriw tiw Diy Fft* Owik. "If^W B^enTpv A <tnw| 
piliMaa.^ Et tHBlaJaa jpecimru injd Wll* li^w QtAcri la 

writ« ia ipan timB, Your ajiiub EfcAiiiUF wnC1«B un n rnrif IF ftw 
rnctntp pIbhii> fnt Wflta [otUl*. P- *“ TaPaLVIfc, 

410 mSH nw- kaaaAB COy, Mb^ 
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Art you adult, alert, ambitiousj willing to study ? 
Investigate LAWl We guide you step by step— 
furnish all te its, including 14-volume Law Libra- 
ry* Train JUg prepared by Leading law professais 
and given by members of bar* Degree of LL.B. 
conferred^ Low copt, easy termB. Send NOW 
for Free , 64-page ‘ ‘ La wTrainingfor Leadership.” 

LaSalle LKlensnn Univsnitf, Dept 1164-L, Chkiee 

JOBS FOR THOUSANDS 




sFiSJ opening in the live hchls ot 

Aif Conditioning, Drefting^ Electricity^ 

W Houilnf, Englntwinfl, ftsdio^ Dnn't delay* 

^ Start tmliunR now at tlita breredited 33 yr. 

i ^ ^1 old coUi: 4 i:e. B. E. Deeree or uhorter CourjiCs. 

about epportiuiitics. 

CHICAGO TECHNICAL COLLEGE 

R7S T*ch m 2Cth St.^ Ghluca, III* 



Malu moneV UJtlnB pletuies. Fhotc«nipba 
ia tiijr dem»Mr ComniciTiel Pliuto*raphV 
also pay* bla money h t'Cam qU Uhly eE home 
In EpaiC iiirrt. No pfcviou* *^pefl*nce nefr 
CBsary* Write todlay for new book, 
in Mod^rm 

ichael a1 ^hfllejpnphyb 
UB*, a*Ot MlcMRBn 



>-:LLLd']llijA.L E^lLjlN£|^ltEiSlJ <OTm oarnrilvifi e4«^ 
rr>cU Hfild niiHik'hB dtHine. Viirr >*tuli!ril-^udiP(fc. 

E’iJritNl-liWJKCI, UJiMr-jniiJrm DtJUMa i» nuUu. puUfa pOjti'ii-iiU;*- 

tflr VhiitL. Tl^l^V^ibij III l>q tCjufl t£if llkcr Lif II. iilati 3lbri: 

ih FrUrg«. TvilKB UNLY IJV. flllfT 1^‘mP'. J^!- WBITIC 

YTU]\V r«ir hw f-jiti** Ii[ arli.n(i| nulJUJtil'^ t!:r. 

u?t^x^L^^ r.NqiyrKruxn: Pfnrnnr. tn-u Ll^^ll^^l,_yp^^f■ 



THE KEY TO SECRET WISDOM 

"Like a bolt from the heavens, die word waJ 
tpohtn tad from the reverberadons of ita 
Mcrcd ayllatslcs, cime the creation of the Uni- 
Terw"— t* relitcS *n old* otd legend. ThrauRn 
the ■fl'ts pnen hive scirehed in vain for this JoSC 
word. Tn Its stead they found ktji fti ^ 
wiidum. They learned bow ro unlock the hidden 
possibilirirs sltnnbcrinit within everyone 
liuff, unused powers, chat mike fw a greater lire. 

This Sealed Booi- TREE 

A seriH book by ttie Roskruciinj, rcvcils the 
plan whcieby you may ubnin ihU weilih of 
knowledge leading ep the gf eater joys and re- 
wards of living. For free copy without ohligi- 
tion, wricc Scribe E. H, Y* 

^ ROSICRUCIANS 

SanJose fAHoacJ CAoroaNtA 

KOT rtUgseftf org0ni2athrr 



jCosi ^ord 




Earn $35 to $75 a week an Auto Mechanic. Never In 
the hiseary of the automuclve hunineaB has there hcon 
such a demand for TRAINED men. 8 weeks tminlnfl 
flta yalj for ■ Jub chatV waitlri^ for or to ni>en yopir 

own repair ahop. Read what two MeS weeny trained men 
have done* Hundreds of others can tell you facts ec|uaLLy 
tniercatinfl.. Don'c liwk for a Jobl TRAIN fur Itt 



Farrall, Pa. 

Dear MbC: PIcbm fOnrard me 
your cataliDB. I waut Jt to 
add m my traveling *ouv*- 
atrt, 1 am workLat la a 
madefti Aarisde alihevAb t 
hare been out of lehool oaly 
iDar wvekt, Chanka CO Mc- 

Sweeay Train Ja A, My tteie 
nftarda Cd alL M* KJuahauk 



Rectnr, Ark. 

Dear Mac: Jult a few IIdim 
which lacefe>C you. I 

left your lehoal two »«en 
afto taac May* Sluca t left I 
have not aeen a day 1 could. 
Call "hard tJmei." 1 bare 
been wnrklnfl ever since J 
left and bar* avec*|tcd fn mlr 
earnlada tin,H a moaihi 
Ed iplta ftf itlie hard tlraeiH 
Many thank*. Tbna. J. Sharp 



EIGHT WEEKS oE Actual 
Shop Training 

No books or Lesaons the MeSweeny way. First you learn 
the *'wby^^ uf every thlnii you do; then under competent 
tnatTuctors, 3w-u DO the job. You work on real equip- 
ment and rnacfiluea, with the real toola of the auiu 
eipert. In ei^ht short wccka you are TRAINED tn 
hold down a permanent BIG PAY Job* Any mail ih 
to 50 can leom. Write today for New Low Tuition Offer- 



Diesel Engines and Aviation 
Ground Course! 

Diesel and Aviation coming fast! Prepare now for the 
wonderful opportunities of th.o future. 



MONEY BACK GUARANTEE! 



Eight weeks of tncenalve tralninjl* actual shop work 
with real tools on real equipment, qualifies you for a 
Big PayJoh- If not satiished, your [ulijoA will tw refunded. 



FREE 



for 



Write today tor tUA Fm Book on AUTOS, 
Get the facts about Jobs; add Low Tultioo 
Offer*. Mailing (be coupon does NOT 
It Dhllftates'ME to tell YOU how you can tralo 
Address Dept. l «-]!4 



obUgaCe you- 

ulB Money la eJjthc short weeks 



MeSWEENY SCHOOLS 

AUTOMOBILE — AVIATION 

CLEVELAND, OHIO or KANSAS CITY, MO. 



Write 0«r SoAoo-l Newreat Toh 



p“"““ 

B MeSwee-ny Auto and AtIbCIod SchOOL 
I Dept. 10 -J 4 - Clavclaad, Ohio or Kansas City, Mo. 

I Wliboiii t'Mi or obtliciiilon, mdcI me your Bln FBUi: Book; 
_ DiBO full InfamuttlDD duoui your Low TulUoo Offer. 



Nmine, **,* + *, 



Street 



Town State,** ,AgO 



ir/ifn icriffiijr f<3 a(ii?rrftsf'ra p/cnac nicllflon P&pufnr 3f cphniilca 
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p Age.***,* Occupation 



Addmi . 



If you like to draw* test your sense 
of dc3ignp color, proportioni^ «Cc-» 
with, our simple Art Ability Test- 
An opportunity to get a frank opin* 
ton, freet as to whether your talent 
Is worth developing. 

MagarineS|. newspapers, publishers 
and advertisers spend mitlioiis yearly 
for illustrations. Design and color 
infiuence the sale of most things we 
buy. Artists have become important 
to industry. Machines can not dis- 
place them. If you have talent^ 
train it. Drawing may be your surest 
road to success. 

The Federal Schools, afhllatcd with 
a large art, engraving and printing 
institution, has trained many young 
men and w^omen now serving in^ 
dustry a« designers or illustrators, 
capable of earxiing from $1,000 to 
$5,000 yearly. Its Home Study 
courses in Commercial Art, Ulus, 
trating and Cartooning, contain 
exclusive illustrated lessons by many 
* famous artists. Practical instruction 
> by xperienced men is the reason for 
i its many years'^ outstanding success. 

I Courses sold on easy payments. 

I Send today for Art Test and Free 
^ Book explaining present opportun- 
ities in art. Just fill out and mail 
' coupon betow. 

[ miERAL SCHOOLSrE 

L 12135 Federal Schools Bldg* 
r Minneapolis, Minn, 

, Send m«, wUh«uC obhipitioa. you- Art Teat 
■ nd Ft« B<wJc. 

, NbIACt 



Wrestling Book 

EREE 



Leamat 
Home 




Bean enpart 
wTMtlcr. 

bi>tnc fay tnafl . Tfan pvatHt 
Vftfltltn of aJI, rrantf Qatch itnd r«m*r But**, lK4h 

VK'l4l''i rbunpkinR hn-*. ibn iiHwt WTTvd*j^ul emkii-h oJ 

■oni vVef- 4n C-bltiui-« uvrl fclipicrt Wl-Billia|:. B* 

■tzwv ud lintlliTl fluid!, kilyj; inn Milth u,., nt|* pVPf 

w. flue* 



IiDqIi t«itB r<n .faai 
FBftitrr Burn I Scluqt 



I Blyj' n 

Lhm't. 4uUjr, Writ* »*. 
liT? El^rwuj Bldij., 



fut* NUT «Mhi 
O miiLi. Nebt 




Learn Public 
Speaking 

At1»rD« — tn "TWIT? ttnin. Many nvTTT^me 

’’Etlilfa'frlirht." lIElfD .nit LocIflUD 



EUiifa>inirni. eeud Hii-rczuuaincaj. uiu mcifiuD 
^ LhKlr Mmiu* T'U'Enn', IhrDuuih ofillllr InanlRrnlbfra 
4- bv airiR^llivr Hp.H'h. WrHa f^nr fm hcuihl.l, la 

~ IfrHwf.Fi IfVCb 4V«r<f. and rpaulrarTHrli. 



rp<iiilr.rTHrli. 

blOXTH AJHERICAM IKXTTnm, IXpt. 133* 
Miithiian Xvcnui GHIcicSf IIHmdI* 




RADIO ENGINEERING 

RCA Inntitutefl t!ilerfl bii InteEdive course of biffb s^UMidimii 
eiiibiwinR all phu«« of Rtviio. Prnctif'al trAininx witL ninxiera 
^iiinineut &t New Vark aud Chirago Abn 

LBpeciaiiaBxJ coura «9 and Homs Study Coursti under 
"* No obllEation'' pjan, Clluiriird Cmlti h rr^vnt 

RCA INSTITUTES, Inc. kSs 

75 Varick Stravt, New Vorli. N. Y. 
list Mnrchandfi# IHart, Chfeago 

Rfroi/ni^4 Statifiani Irt fttidie Jnt.frU£rfl0A Since JQOif 



-MECHANICS 
& WELDERS 



AUtri ^Ti?irhillLl£?i ant! Weld^ xre Pn bhrdE^ 
m and. Complett^ wu»a 1 ii a rc and 
riant wf Jd Irifl body and Teq Jpt 
btuntiFnfTF Bpmy palatjnif and nirtml rio- 

iBliJn,.. I'tLV A'tille yuU JtfflrlL iLTiroll now 
at ipiifiAl law ratal. Wrlt^ today. 

MfCHIOAN THADiE SCHOOL 
37js Waedward A**,. Patron, iw?cti. 





y:ARN WATCHMAKING EMGRAVINC 



BT QUU PMUi' ■ T-XHOlH IPB PLHH 

OUR GRADUATES SUCCEED 

Qua Elf dlu- laam (rtudBQti n*rt»d Iq > r«ry Bftiail *ay -now 
doing overt^.DtHIa A.EH>iterlQ WlMoniin, onrSlD.IWI 
t1ba ftnU v^BTr Oar or nUchr eIimew. Coil or trrit« for FRE^ BOOK, 

Chicaga Schaal of WatchmaMn,, IM. MCT, 165 IL tint B.,CatNaig. 




LEARN AVIATION MECHANICS! 

Srcuri! th&rou^h training fn airplane Brvd engine meclianici. Cism- 
pl(tt Bight lr*Jn lag— modern equip me at. Writ* tor new lowrol,*. 
ROBERTSON AVUT!0N SCHOOL. St. L«i Air^wL ROIERT^ON. NO. 



S 



HORTHAND IN 30 DAYS 

B^>y(I, tbe nrinderTuI fHay irystem. 150 wnhlii a minute 
guarantee, l^nd idday for catalog and Bam pie lesgi4>a^ 

CHICAGO HOME STUDY SCHOOLS 
SOI Heaper block Chicago, III. 



Government Jobs 

XXaMINATIONS 3UQN 

COLLTMDIAN CORRESPONDENCE COLLEGE. 
WASHINGTON, D. C. 



MAKE MONEY at Home/. 



g^I+litxln* now lieu ^ _ 

mBfly In J)k dttfiiiitl. W* Ijii.r, 

AHBIIICAII MUaftnOOM IHDUaTRtEB. Lid. 
M«t. «T3 TnrU.t*. OB 



Bhpiv. brt>£r, qofcl*r rtnp*. 



EARN UP to ^25,00 A WEEK tn. 




IPArn iftri/iiijT fo advertUers please Po]>Mrrir .Verktmicj 
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JO 

OP 



Thr Pdctjif hf\mf nf flu A<icf}j 

Schwlt i* ihi *‘hot of Do At'! mtwihj oroi n 

centiT Ilf Dit'ii'l fot 

Diritd Ezptris. Everti hrctfwh of Dit&d imiustnj in rt-jirtiittiicd 
fifTC hiclutiirtff Irurk^^ irodors, Diesel shinrlif^ Uiefid dofih \f6, 
Diestd t/futorn in ifEtres, hinje (itoi ^mnll Lifjfjf — it pmlmhlif 
uiuiinaletl hif ani; other Dtenel ccrrfrr in the world. 

The Aih-ox iSrhoo] hiifl l>c^n in 2^ 

veiirs iinil in th^- rnoM pjormnf'nt f^rhoiil af 
kmd in the Tnitei;! »St:itea. Forty thousand 
Ject of tlntir wpiiro* RoiToininieTidrcl by 
iefidinjt Luluratinnul »i4thf>Ht.hMH jjs one of the 
finest prjTie’ticfd tnide H'hmtlfi in tlir' world. 
t^tLidenta from xdrtuiiUy every stiitc iiieiudinji 
Alai+kii. 

Study iu tlie mntehless elimaf e of the Pacific North- 
wpiit. liiiijoy iimui^rmi* outiloor rwreations aiirli :ia 
fidiin^p htihtins!, hikhiR^ sifsht-i-i'ejnj’, moimtuin 
cUrnbinp:, swiiiuninK tuid other thrilling, healthful 
diversions. 

Earn buiird uiul room wliilc leEirrnriig. You will find 
ns fricmlly pciiplc litre with a iwrsotijd intercut in 
>'our welfiire mid sue4*e^, and fair treat merit at all 



Dipial •■vrtiii and 

frainlnf 



times, vVdeox gnidiiatts loralet^l in all 
parts of the world. Kemerul jer, the 
[»cst training pays tet. 

Before you ehnose a Diesel scIlimj! rare- 
fully read valuable AJeox Dii^nel S<‘liool 
Calidog >•». ISA^ — frK* on rc^:llle 4 iit 
white tile [nc^ient ;^u|>]r|y lasts. 



;in. L. t. AT]eox, 

u. L Aurox TiLinii fleuwt, 

XIJ Sf, £, afuBiwnif* rurtkttiL Ow. 
^ dBiIHJI [iJri^ iKthl Flit 

Cfcliikii Si^. 



hi FHtl: Difttl 



AflUfWi 



Tw^ni 



^i»U 



i.i iuj=i:iidii=rrTTT 

LlXwltH HCW PLASTIC RUBffEm~ 

UrLr'k luitjifi o', ptf -'Nij;}] 1 3 U-ti|^ri.rA Irqlb’^rl 
"itniwrtf: KcjiT'PhU? ' Cist i^to 

lAb ClJU UI LIrfA file. T*I<A IILH All E« AHr IlAlllltAra' 

At llte 4 Lm>« Vflll PHPljtt I^ApiTPI ■laiUJt. 





iam Casli at Home? 



tiniw fancy cteuit miuhiciDEQi! Iti cwllar nttlivtjiinx 
KoAf, turttUHl. TiVf ihtiw ji utinoTV^furtilrtli 

ciLiira»t«Qi1 mbmrlAU niid any cn^po, Valuablu bli; 
b<‘iibfc. plfltiireq fwp Itynii wrUff t]i|lrtlr. jot. lEKltq,i 

linivCD tid. UAcaln A<«r Pairt, t3l CHICA110 




Joke To Be Deaf 

— Bv«ry deaf pcrion Ildowi that'- 

M r. War raui« !i I m>c J f liciiT his WAtefa tick af bsr 
beinp iSc&r fur twenty -five yrm, with hie Arti' 
flcuriilHr DrUniA. EJr wm Ihmt chiyanil itiiBrit. 
^.Thr; etopped blR bend 
^ noiAoe. Th#r»pii If^ eliahl* 

Kndcfmirprtnhl'Drno w irte 
or battiirUw. Write far 
TRUE STOKV. Alio 

k bouklel An Ocaf rtAU,. .^rriiarfiiljEap DVaTn 

D THC WAV company 

W 7 



Tie lliifamil JIIiIa. 



bvU'iili, Wlidil^Aq 



don’t WORRY 



Why put up with years 
of needlesa diicomfort and 
worry t Try a Bmoka Anto- 
tnatic Air Cqahion^ This 
marvelous appliance permita 
the opening to cloae^ yet 
holds rapture aecnrelyg com* 
lortably — day and night. 

Thousands report amazing results. Light, nest-fitting. 
No hard pads., metal girdle or parts to chafe or gotige. 
Patented in U. S, and IZ foreign conn triea. Try ono 
10 DAYS WITHOUT A PENNY’S RISK. You'll be 
delighted. Free book on Rupture and convincing facts 
mailed postpaid in plain sealed envelope. Address 

BROOKS COMPJWV, me Stito SL, ManlwIL Mieh. 






I 

iDor<' monryikiia hiKEfToiipefiunlUw fo> you lu Ki<Haric|!y— be«iiiAo 

It^i m " BaaIc' ■ ifhi LfJrt ry Ami nroVeU ll APlf ‘‘deoreashiq-iyonr ’ ' A IL irlliur 
hu^amis depend nn klfrtrlirliy, ami oh (hr *‘lTDlnnl t.lCTllinil 
EXEUrt. Cut Into EbLs BIb-Put lUiHil. yliUPwlf. tioud Jutw—Lfoyd 
paj'^bltf HiLunr fur pr«5TM-rU‘ "Tndm-rt" miui. 

NEW USES FOR E|.k<Tlt ICIT\ — C.O\ I^R^ME^T 
PHOJEtTrS— MAKE MORE JOBS 
Air t-'cinnljUfthm^, JJlfttrio JlelrtjtiTftTloTi, lui’-'W't^nfllne motor* 
iwwf-r, fii rram-llnt truiiu, rJuXo-'-HlSi riiljUr Addft^ Syjftrmit, 

llnrllt., iihd tflmltDr mlwtrii-fl] il^maOd Hiirt-EjiliAt* rltft 

rliHilJirtil iroltilne. I7lr Cavrtnmrnt liolisn® propfnjn— lluraJ 
rtr‘<'Trt?lraitL>oi — |iv tlrO'.'i'tiKtrlti proji'ete. jrinh mi TcHhrmiwv Varlc/ 
and BouldEr Dtim dcvElocimentS wil3 mA^e thOUMDOi ®ore 
fof- trtda^ men. Amcrlm. !s on the vdTie of Its cl ec trie* I 

Boom. Cel yout Trulnlnir now. Prtiiire fhr a big futumln tnia 

HtjfAntle flflrt 9tJU1t CodFiy. _ _ . 

EARN EXTRA MO!^Y WHILE YOU LEARN 

Laan A( vl1 li riufri. r<-iiT, “BAr hi W a?. 

Tmi'iilin ft ft w fhbl Owf iW.fttC 

Mh-iff<*UvlFj hi liii pn^l 

Id ITA iFiniii -nHit*. nil r*An Co^ikA 

SiBn 

WORKING OfTFTTS INCLUDED 

Mu oneiii'il wnfkhiA oui ALk lul epqrUli NidifB Tiiw 
Ibb EirtiuW. C(iiijiJikH;iB 



idiki'kiB ,-.x ■■■■ — , • 

t<w. civ rtp*firnrt i^ i j d d, WOUja* Ffw BoVk: 
iiH> ni i4ivi m "'*A M*a Bn*, 



L. L, Cooke ^‘hoot of Electiictcy, Dept. IV. 
3tS4 Lawreofe Ave,+ ChlcwSo- 
Send tdo your FREE Rook nhout ElwlrlPlly 
und UirtJiliA of L, L. Cooke TmlnluK. 

Name 

Address... 

Cliy..*,...* . 



WJiFJi icHfidi'j pfenne nienfion ro/j«l«r Jfechnnfcj 






34A 



POPULAR MECHANICS ADVERTISING SECTION 




*‘JF YOU DO NOT ADD AT LEAST 



3 INCHES To Your CHEST 

IT WON'T COST YOU ONE CENTl” 

— Signed: George F. Jowe?tt 



T hree: solid ixche:s or iiddrd to 

>itur rhciit mill nl li^aiit two added to 

enob of ?Dur ]iJi?epii, or It won't coat >ou a. 
|ienn>> 1 know vrliut 1 iim talkfnff ntiout* > • ■ 1 
wuiilitn'f dure mnkr fblpi atfirlllnf? oKreemeiit If 
1 viiiHii't iiure 1 could do tt« 

All I want li L chireff to pTfrin! Hi Thait iMnnt lelluwi whs 
■rc d'iCDuraoffd An tha inf?n I want to Work wilh. Pll itlow tlMn 
hew build t itriMiD juan^i body ■ . . and do it And 1 

dcn"t mian traan'puff muitlEi cithor. Wnuldn^t yau» toa. hk* to 
UCt 1 he-man't cheit lUe the idoAliltd flgurt nbowa? 1 wtH iFIdW 
you how to sot r<nr» gooulntr Inriobibto oiutelit that trlH RaIo 
ynur man iHbndi rFi|»»irt you and wonon admin you9 
Sd many of my pudHi haye gained Iromondoui davelosHant that 
I atn wllllntr t» tiakc my nputatioa lhat you can du ih* uioo . < * 
REMEMBER « » . It I flit it wtH coit you nothlasE 

Send for ''HOULmND A MIGHTY CHCST^' A SPECIAL 
COURSE FOR ONLY ZSo 




PHOTOS 
STRONGMEN 



(ifo«ac r* Mwrft 

' pn'*N- 

mf 

Wiiirirr ■Of niudy Ctin- 
TC'T'^ fnr KTiTNWltl ABll 
lili.vitcol inTfcol Ion I 



JOWETT INSTITUTE 

OF PHYSICAL CULTURE 

Degrt. 420i 422 Postir 
Scranton. PA, 

CcorEO F. Jpwcti: Scud p by return 
nuilp prepaid,, the couraca checked 
T>e!ow for vrhtcli I am etLcloaio^f, . 
n Muuldtnn n Arm, fEc 

tH ^EDuldlnii a Mlchty Flock. 2^ 
n Mol Lid lfJ 4 [ a 3I]4ib|y Grip. ±5g 
n MdUIiPiik a AlJjihly Cbent. sio 
D Mould lo4L Sllidiiy Ltraii 3^ 

□ Man KtiiDLs ^lidr Eany, 

P All II llwftkn for 



I will not lltult jTiU to ttio rbpfll ; JrTrlon any lurt or BlI] of your 
iRjJy. Trs' ah> atle of m>' oourswo llnlfd bt^lnw at SJc. Or tT> bU 
.-lii of tlu'm for oblr II.EIU, Yim can't 
iniikt a Tul^tttkt. The WHurau™ of the 
rvnjTP.vt nmuil tiiib in tlie world otamL-s 
tjehicd thoD eaUTBCfl. 

RUSH THE COUPON TODAY AND 1 
WILL INCLUDE A FREE COPY OF 
■“A''rroea o/ Sf<H, iUc Inn" 

It ta a prlecleaH hook tn Ehr xtfeUitth 
r>tn uuil ]uuaclt huildrr. Full nf pk- 
r u rPa rf maiTploni hod led mm who trll 
Volt dev'lOiVrty liow von rab liuUd Kyirt- 
(norry oihl alranath the Jowell wayl 
llraeh OLit — rtraRU Ihia SpoCiiU DOel't 



Name . . * . . . * ^ ^ a * . . a a - a . a /I . * . * * 

v 4 fftJ f* t ^ I aa-a + + ^i-d+a-a-ri--h + + -a-a a + aa + a i-a-i i-E-aa 




SEA CARTOMIST 



AT HOME IN YOUR SPARE TIME 
utiilff e-upen'iakui ol K O H M A [S 
MARSH, ensator q| the fonimta enmk 
etrin ^'DAN OUNN, SECRET OPER- 
ATIVE 4H,'‘ apiKOjinc In the hie newa- 
paocra. Succcaa^farac— na] miTitcy may 
Ek yourw when you loom tli« e«ay aunple 
iYi«th4<l« *nul a^cfctf wL-kt make the 
Marsh cartoona lo aiiinrfaafnl ?>nri nama for 
fm dctailn of this peroonal courae, Aci 
MARSH CARTQOM SCHOOL 
Chicago Dnlly Newa Bid A- , OepC.K*l» ChlcaAo,!!!. 



Established 

1902 



New York 
Electrical 

Ask for fret booklti School 

44 West 17th St.,N. Y.C. 



SHOWCABD LETTEHINC • 



I^P 

llaS^ BY ClUP NEW METHOD. W> quickly ttwck you hv 
ur cnwil jn your aparv thuO- A iemkI protoHloa, Eaay loloam. 
V Increwov ywur mnitm iiowDr, Wti.Ee imiv Jq/t »reiplet» Lutnrrbwlwb. 

I EDBEN SERVICE, Ml Fifth A«nu«* Ne*y Yock, N. Y. 




Pj^mYOU IN AN HOUR 



Ku-Fl^'Ty — •i jw e gL'a a 'i-'” poWgr* pnrkviH. alrUliltl IJf- 
dTA^rtLI—rEltKANEHTliY wnaoiu [wLrhtrht— wIL1i<i?I n- 
•nuYlMAavkifmiiilNekLiif upiiaHL Just IhBqlaMtaruUqa 
Yatn- riem, pann up tin au riehn Noy. tan purtctui^ 

prool bailan. uili nbuLplBr tlfH Ifi wiilien oiWiw Am duab, 
FopoW TalrMlI £JiurBbt«*4l 

FREE fijt ?iE rtiE: — ^Itub luinM uu| Mi^Lrr < h tor F Hanpla 
UlTtf ud mmwT'iBsklna fblwife, l^yp |« 34laK Fnifll. Ait 



• I 

HO-njiTT coMPAinr, 



T-lTl, 



Profit from Books 

PaijulBr Mechwnlcu PraiDj anaclAlUtmi In mipplylRB banka cn any 
BulilaoU Look fiver Uila ll^t, ClmeM the b'lokH ynu want, aud moll 
ttrlfl ndvertiHmeat u yi)ur ordrer blank, tvrtin fnr Infurnkailciii about 
books on any aiieclal FUbJoot you may bo intonated tn. 



AIR COMOITlONINQ 
SERVICl MANUAL 
Small noli Apporatua SS.H 
ARMATURE WlMDtHO 
and Molor Re|Ulir. . , ,fS-S0 

AUTO RACING 
How to BulW Dirt 
Track Roctf*. 
auto RCriHJSHlNG 

liuvi With apfwy OUJl..Sl*Sb 
• RICKLAYIHG 

pipln ami Fancy $1<S0 
CAMPS ANP LOG 
Cablm iBnlldluBl 
CAHRURETORS fAtl MakMj 
New, R«vla«l Edition . .tUO 
CHEMICAL MAGIC 
EapeHment, Entertain, 
Myatiry.,,,..,,,...|l.QD 
DANCE 

Jjeom at Hoina WItbOUt 
M uak or A ParuHT . . . S3^ 
□ RAWING 

Fneboail and Perapoo- 

tivc Sl.M 

DRY CLEANING (Prnctlcan 

and Dya.. 

ENGINEERS' VESTPOGKET 
Betennoe Book. . , . . . . H.SQ 
FURNITURE REPAIRING 
Kinlahlutf and I>eoora- 

tluCL + , ■ + 

hypnotism 
How to Rji 

EitMrn r.,.,.S3.M 

INVENTION. VOUR 
liow to Protect amJ 

hi er-chiuid.Lae, , . . « . . fl.SS 



LANDSCAPE GARDENING 

Practical.., i;,H 

LEATHER MAKING AND 
Home TmiiilijR. Sl*aS 

LOGHEMITHING 

Hcvlaed FjUtlnn IZ.H 

MONEY MAKING 
FORMULAS 

] E.OOQ PrmctLoflJ . - SS,S0 

MUSHROOMS 
RhIh for Market, » . . - -lL.Tf 
NEON SIGNS 

Only book CUk IVoW . . fJ-H 

rattern making 

ElGDUChl New Book...|l.SI 
PLASTERING 

Best inatructlDD Moo- 

tuU ,».2S 

RADIO PHYSICS COURSE 
New ltd Ulan, Every- 
thire aboui Radio 
Imm A lo E 

REFRIGERATION SERVICE 
Manual 

(All hlokesK S$.90 

RUDDER ARTICLES 

How to Make. 

SHEET METAL 
CoustrnctJnn W’Qflt . . , , |2.D0 
STAMP COLLECTING 

Why Olid fl^m. tl.» 

Staam Ciiglnaar’i IJcanaa 

How toObtaiti .|2.H 

TAXIDERMY. HOME 
MnllTit TmpnltB 
Pmnt, Pleura. , , , , .11.50 
WROUGHT IRON WORN 
PrncUcal ..SI*3S 



VfKikn cfloit C. O. D* !■ R. 

JUat check the honkaynn want, and moll the whole o4vertijiejn an L 
It la. yuUt under tilallli. Wtaeh pnatznan hatfu ls ynll tuokl. Hay hl-m 
the DTlci' and fei* eenta noaiaae. Il yuu eotui retnUlanM when 

OfdcHne llICAfW Inclwda IQ canta por bwakaxlra for iaOitat*« 

POPULAR MECHANICS PRESS, Rmhi P-12, 2H Eaat Oittarla 

SL,, Chlcaqa, IIL 
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AN ARTIST 

WE OAX TKACH 
YOC l>ItATVJ.VU ia. 
yuur own bumc’ during Totir 
tpaxB timBn TSIrt>'''4lTB pma at 
■cicceKpfu.1 tcAcKlnjT pravei aor , 

Artii>» receive lir^^c iilari?!. 

Wrila tedar for Ait Tw BHk 

ScHQDl^'APWEPAltr 

Dipl. 195^10 E, Huron St., Chicago^ 111+ 



ANY BOOK IN PRINT 

£>eUrered At four door, pajf wntm/. Htajidard 
authora, hAW boolkB, popUlAi^ ^Itiolui, fLctlDH. irTfr- 
enco, nnsdlcal, moclioDlral, chUdrqn'a ttookA, 
of jr4jdnolf<^4f I^nd card boW for CLarkaob'd 

1936 CAtnloa. 

PDre ^vrlto for our ^rtM llliutratcd tKrok ent- 
■ ■'fc^aloE. A ahoEt course In iHfralune. Tlio 
bUrlujf BilEde of 34Kt.R(>0 bonk lovirni. The anHwer ro 
ynur ChTtiLmait RlTt pitiblem. FHIlIl if rou WTlte 

A'oir— r" 

CLARKSON PUaLISKINO COMPANY 

1139 a. WAUbH avi+ bHuXafio. lL±IHbJ« 





DAVC MAKE YOUR OWN 

tiU Ta ELECTflIC TELEPHONE 

one that frally watkff. UuUd It ani] talk to your 
frlendfl In the u el Rh bn Mi nod. Cm be made frnib addn 
and endu m low FluiiA aod liLHtrLicllod iHioktct 

3.V. lmeft+ Elbk tU WeaC Dfamand Lake 

Road, Mlbncapblta, I^IInn. 





Banish Boredom ... Earn Extra Money 
START TO PLAY VERY FIRST DAY 

riotuTC tl]« joy of plm'Liia b enat>|iy foxtrot, drenniy unltx or 
tncllou.' ol4 favuritn on Inn Xyluninba. No reason why you 
bhouldii^tl Xyloriiiilm in tiswIoBt of inttruiiibEita to f»lny nnd 
yet tho moit iuei.taculE]ir+ In cottfltant derubhd by brehwtrn (4 
radio aldliuLa, at JoitBe ibeetiiijts and jparlim. Mnrvelmia 
Plipart unity tp iniTe^W popplonityp make hag n^urp-ltniE 
fisoney. bolhei-Horne pmciico or exerriseft. Witli Free easy 
leaM 4 .ht« you actually Sturt to Play Vi^ry Flrvt Day. 

me FREE HOOK, telh nil nboiit DcoRan line, libeml itiol 
oiTar and eoar iJayiiiinLii, Seed eonpiofi tpclay Tor your (ree copy. 



J, C. DcaBan, Tne.i DepC. S4S^, 1770 Berteau Ave., Chleago 

H<-ni1 nH‘, wUbout oiil[^ei(lon. rijtl rtetaltfl pf I'rw Trtal offer and 
euay-payment ylun on the iTonJian Xylnri mba . 



Name.. ^ h + , , . . t 

A Jdr «3 r , . r , , - r r . 




CUSTOin BUILT 



K O Y A L £ 

24 -TUBt 



T dII^AU[iem(liO'b3.u.ile.] lartrumeiitiirai cre.ied Tof tb orr 
dijcrimmjiiin^ inJ eitieliH^ f«vr vv'ho iniiit on tlic jincit, 
moAt tieaullful+moil pfceifcly Duilt radio pLt«inaL>Ie. A iei of 

raff dl.itinrtion, miuicalLy.aJ . rliitic. 11 perfect, iLr Etoyale 
blferi peer tCOfealurei ... uiurinja luxurtoiu nn.d iJeiliacd 
typC' af briHiant, tparkiiag, guaranteed wOr]4'wIde perform- 
mre . + . heretofore: unattainable. It la today'll only ”a^ed 
radio . . .olfeM 6 luninj ran^ei + , + to 2400 melcn + . . etc. 

Tliij l^-'tnbc aeKrevemeot oot-perfaTmi 
biker receireri. Aiaurcj Unlimited £copc 
Full Fi.delrt'j'+ Audio ranj^e ia 20 1o 
1G,00D eycJei per uepnd , , + 40 waMa 

tind iator-te d output. Fully guaranteed for 

S ycara . . . abaoJ u(e aatMTaelion aunred. 

A kc SO-d.y m.££ 7 x 1.1 OiTEV Ell all J El 

* you to try ike Ifoyal* Jn 

v ^ your own kome, vi^iikcut 

ckligatian. \v^rite BOW for 
literature or mail cumpon. 





CQT4iLC K^/kI>IO Ci?4rTCRl< 

(Di.LUoa.kLidwe.pt KailiD Vorpuntiv.! 

Wept* 1S04-F, CiBclBrnaii.^ Obla+ 

^>^iiliowt bklixarion, tend tna Iiieratme Jaie«ki.( 
^iiFiuH 'Hudr, 24 -TbIic K.eyeJe 

R.dia...«nd Jataili arjour SO^day Free ItCal PUa- 




.....Stan 



TlViif'Jt tcriffuo PopaJfir MechniiiCi 
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LEARN THE BEST PAY TRADES 




Demand far 
Auto-Diesel 
Experts Increases 



TRAIN AT NATIONAL SCHOOLS 

ttlenc! aptnLlbn AtiJ rcpuilrljuf oiJls for iralnM ETofjwlitTo 

yuu lltar Dlt-HclB tJtiHTUiuHdl mad you cvn sec ttic hJjpUd&tLull of 
in tnirku. tracts r>f^ iwiatfl, liusacH. ftlrpliuia, pow'cj* ahovdjg, 

etc. T 0 4]LtKtfcfy for u, KHjtKl Jnb you imut Arwt tHcomc tra]M<]. lo 
the NMlniijvl itchooli^ )n Ixie you receive tbe mA€t pra^tlcAt 

txBintnp; under the guLduncf of e^[»ert liiHtrucriuni who tendb you by 
proT-eu metlKPde. 

Learn in Los Angeles 

Not only do ve Instruct you In bH hnmohin of Dletel trmlnlnj;. but 
also iflve you cuinhietc Auto Tr^tlhd, qimlifylhs you for fnbfl In 
woKi». wrvlne Htatlonq. t&clory PrancJiM lUUI UTBUBportatlqn 
depArtnientB. Hm? Ln Loa AueeloB you receive liMtrueilou Id one 
of the moct rDodcru tniOe Bcbouli. 




Opportunities for Good Jobs 

NatlOdUl'M mcthcHl of tnJn.tn|^ ynu t4 mnat fiOUiprcheUBlvf . You 
receive tU'u CotOpLetc coLlmni feu llio lirlte of OdD-^AUtoq Bnrij 
L>lceel 4 . uFTer fuil tmlDl]4ii In Auto fteptUr wbloCi Ib rascatiAl 
to afl JUfi^el otMmtiim. Epon ermiluntJun you Iibvb a pampleto 
undcTJitandinff of, tincl oniyrrjeFicei In, the ocierBtLoa of uaepUne, 
buLBuc imcJ Dleuel en^ Inea mnd fund power touh» 

A Fortune in Brand New Equipment 

Then* It abBr4utc1y no dummy oflulpuient at NaUfUiBl. Teus uf 
tliumukEulEi of dnjtars have been recently Invaded (n brand new 
equlprunhl whiEli vuu wjil ludualiy worJt uD. durUiB ynur tralulm; 
IWtLckI. TiBve ]ubE cumplctcd cnlBtuetircrt of our Ultaet Richqoj, 

tripling itA capBclty+ Bnulpmeiit Lncluclra Uleftel And eu ecurlm^ 
of dKhnt mrjdern clcalenn LctitliUfl etfulpment, late model mutoa, mnnhfiiv 
luob, etc. 

Oldcf t, LargHt Trad* $ohuvt In Wut 

Eatobllahoi] inos. More ttiBli 3(1.000 iUO- 

ccaahit EraduHtH. XAiiunal !iiehcK»U Id a 

millloti-dcllar iTuAltutlort. oecupyliui n enRa- 

nUCBut tniUdiuK m Um AnseteSp 

Earn Raonmna Board Whlla L«*rnln| 

Tbi DUL^eritf uf vli^cntP «Arn nwm ^rvd hi^^iinJ 

Willi* IfAMrlqi*. Wlib -I luiUn J T-DiJ c»n t-nr<i|l. 

U 4 ihIM « lada-n-tp Irv fTfalAkn part'lbrae jou. ChcL. H. &. 

r*n ulan^ Liii Li Ak 

Malt Coupon tor Free Book 

rhb buk 4 Lvpi full InrirrnintlnB rTfli-iUiitc Ihp HiBibii]«d 
AuL» BMU IduKl Cvum. FiuIuhIt lUiurtmtiitl. 



qualify for 
TIlHt OdoiI 
Jobi 

Hf Ml Minrh.BNU'l r<iRL 

DpwI 

ITnubi AHnutf r; A iklo 
MkIiuI^ Amu Rfe- 
tnfPiBj: lULi<ty £■'- 
]Hrt| CBrbui-aiiif Eit 
pact. bC 4. 




NATIONAL AUTOMOTIVE SCHOOLS 

D«at. lZ-y'M'Ai'i{WIS«. FlEUHnaSt.HLotAnE’lv* 

NAME. 

AD DBESi..^ 



; emr. 



state 



IVA^n tiinifqy; I^o^jurar MccAmifcjt 






/mew i/tDvsTRV 






Is This 

YOUR 

Oppor^unifj.^ 



££M " jMOni cawUvffi-i 




C AHfPinD t 



JtlH CpNDiTlOmfJC Bbd ELECTRIC REFRIGERATION 

( ■ “* BiBa'i' _ I tjduBtticB awtl far rBlM-hlA Bbd nnoperty quiliDad 

Uim f or Rci~virLPLa Btid hiiRiRJlB.tkbn wark.. ^ . To miie'b i£iip b£#-d men wbc 

«n mwt ifrqMirninenti irp BfiLsit«| hr the rtaiiJw ICiktriawriiLi 

isnJtuu KCKi fully treibiid ia ppara liu^ fnr t^e work luvclndn For 

FREE BOOKLET "■ 

otilities engineering institute 



Ba» ms, 4 Q »410 N. WbIIe «t 



CHICACiO, IIX. 



ARN More Money! Get 

J 0 ^~B 

ti 

EncluEly. 

ry. l.eurii 10 flipmn thoUkilM CMlty- 



a 



E - 

P«ltEun. Biff ftaiiLTlai Ur* paid fer 
llliL^N — acid the ability to pr-^lit tbcni eioBUy— cunclaely 
- B Maaicf of WordH. incruBiie 

Jimr ■*n«fltllltary. l.eurii lo eipraa thoUkilM CMlty — cHMtlVd;y — 
KirefffiilJy, Etiuw WHAT tfi say — HOW Ut Hay It. SilBke WOBDH 
n “* #l>wch. Ott WGRT5- 

A Blniplc. CB*fy. faeclaatlbJl 
luAbiidiirword/itUdy BuyohecanundcrEtand. MBi]edC.O..]r} ornoei^ 
hBid-iiiiiy«,oo. eeiid^ODAY. GetttiSSa Nowl 

WoRDOLOGY Associates 





Becoinfl Taleulad Artut witli Bt| Jocome 

^piU Conrra br Aiwiiiaiktr ltu±rn.f.. ^Acnuu* 

Art 21.-Jii3u4 Icialrwtcr. raailtj ib cu tntrji «ri la 

■pu# LLUiA, 'Lurlu* ^nUNHinllll Ibrv ■■VlvilBill4 UclrMat, 
iKrimeiniw. uji^, 4»r'’»4lp wtiliuiyi tir.lJinr 
ar rt^i» in (L'«rxi;iti«4iMx. Vitb id ill £0 Lhibkui .U 

jinjip— ■!» r«f hail IWTI. Ot«t H 1 & n,«lriirOnD 

aiii«tr»;sr.[i, [al uttK!. if JjH«riit|| piat-r FHEIp. 
mir B 1 .'B!I Bar C 4 nr«<ift«' CeHna pVaUraJU — ^ir 
piiatKiP. MONET BACH rr-nnifklM 



H Bidrt Hn'tWalM J»iir uwa Ittm "Wla 



EDUCBTIOHaL UU^^LT CU.. 



hvwt. aiei-H, 



lOMVl 

AevkK, IHb, 



50c VALUE FOR 19e! GUARANTEED 

Np, HA-DrfiMl bladw, FIniME blue ited 
b-iailes made fur QUHfrtte type raEum, Ttai 
fjikC or two bEndca.. If net tLlo brat you ever 
iMiecI, bftr none, muim unused bladra and yciir 
mcney will be reruuded. CuaniSLea witli 
4 !iicli package. 

25 blBdcB 19 ch lid MbiSdp 7Vc 
(S^dC pnatpaldji 

Bead for 

iMipy today . 

Spors Coi 10-35 Main SL Le Center, Minn* 




FREE Wbalraalii' catoJoG of 3S00 fust eellpn. 



NAWSUPraTL 

' fiArftatnn — Armyi Sport GEiDdi, Ftrv-i 

ermi, Claihei, £l)p^, cK, Sccid ledor 
new CEUlcj, Id be ftdetiiKd Od fin-t nrdc 
Army JbKmvy Supply C&^ 4 T 7 a LeEtcrSLRiciiiDCffi 4 .Vt. 





Real Money Maker for Part 
or Full Time AGENTS! 

UakB FTIOFITR with oa*. p«tcntnl 

Invention-' Betia on datnaAttiwUm. 

UnJ a or Bidk-lina. Blr^ dbw markat. 

SoMerlne rmn #nd Sltdv Tor«h IN ONE! 
Liffht. poFtphla, luUmlnitH pomipg prHtare 
■yitem. tl»T«. cfiBreoB]- ALiLt 



iPReOF IT SKIUJA— JLraot llawluHf um#^ fJM 

B moath. — Warn ibtild Vi Inuta Hit|.|« I EppCrlW IB 

bciMI "Galnff Ukn bi^lL mkci,*’' uiM 



I WniTF -*w% ntabUiliai] f«r KICLDEIVE 

' ^ leT^ltjiT- A ihhIbJ will' ital 



juimirk MFB. com iobi dwL 









POPULAR MECHANICS ADVERTISING SECTION 



37A 




th ftn eany pliy- 
Conn bbitd in--' 
Rtiftirnunt, you csn be 
mady for bfind or or- 
cheBtra in 4 to 
weekfl. A sure road 
to popntarily if you 
start on a Cotin. 
Choice of th« world's 
area tt;at artista. Mag- 
nlRcent tone. Many 
exduaive fcattires^ 
yet they coat no mare. 
Aik to aee tie marvel* 
ouB new modolB now being 
diaplayed by Conn dealera, 



WRITE FOR THIS 
NEW FREE BOOK 



Haunc tfioJ. Eaay paymantl. Write 
C 4 for free book on whichov^r in- 
■trument Inirmta yeo sumI^ Men- 
tion iaatnaaent^ 

e. «. CONN, tm. 4111 COHN BLOQ, 
EUUUUIT, IND. 

CONN 

I NSTBUM EHTt 




Milwaukee Mamifaclurers 

Weldinc In tbeir bthoraturldi at the flnlmcil of HnnlnR«rlnit, 
Small training Fk. Apeepred ap Oilcan tA will 1» iLilly tnlrtM 
UDtU ready Co pass rigid U»t and awlated tn sacurlng emcloymcnt, 

Are WalfliiHf pre 0 «Til« en« of tha outetajiillnR opiHirtiinJtiES 
nil. TTmiUEg for PtMidy tiMhinifl aod future a udobsh. WclULnv 
laarewLhg tapldjy, r^laplug larEe mod Intricate caAUniEis, civeta, 
hLLEA, tiultfli Acrows. It 1 h itoiamonly t^od In liPBeni cnoiefi. 
holHia, bridges, itnicturaJ atael worh. etc- No limit to the 
appILtAllOD of Wbldlrhff to LtidUntry, biEreBeliig durability end 
nMudrig mani] ractiu'inR' roBt. There la e decided, ahottaire nf 
properly trained welders. Why Hb eonltrht with oidloary workn 
hit or tnln iriibfl and low pay when In a ebon thmo yuu cim be- 
cqme it trained ^pcclalLst in Welding? 

LWAU K€ £-"*^ 

CCHfSU «f EMfilNEERIN^ 

^ ^ {JtktrotBchnici M 

PM-^l23d No- Broectwey* MLlweuk««t Wise. 

W'ltbniJt obligalhm eend Frre Honklet Dawn of a GLgnnKr 

[ndmtry and ItaOiitatandlna Opoartunltlea.” 



Neuve-. . 
Addrcae . 




(j .ratf Jt|jc t> JTL 

tMu. 



* 7^£ i/K 
u. iaimfy 



W ORK out your own 
ideas for lauips. 
book ends, clocks, 
etc.* etc., decorated with 
BtuiTed dpoeiitteti of 
rela, rabbiti, white mice, 
pigeons, frogs* etc., etc. 



BeautUul Decorations 

fat irour own Aonrv f O aril othart- 

Malcctm Crenny made a Bauirrel lamp. 
P Now he writ^ ua that he has IS ordera 
* for squirrel lamps* Fl^ur* hla profill 





For tired business men; for the 
older boys, too* 

Wonderful hobby evening after evening* 

Easily learned. Vary inexp>ensive. Act no wJ 
And prof K ni if you bcII your habdicrafts; 
siiirt your own business. See coupon below* 

W ji raaiaa #laC« jvm#* Lcam at home from instme- 
MjCOTn THIS OrE* twn shceu^ mall*d to you. 
After 4 or S eveningB of practice in spare time yaa should 
successfully mount the aimpler specimens of birds and 
fish. Thereafter practice makes perfect* (And Taxidermy 
supplies, some glass eyes, etc. cost BA EttJe.) Decorate 
your den! Send CodPOH for bcmklet. 

If you fisb or hunt 

the tunc is now* Mr. Sportsman, to learn 

taaiilarmr* Wtth wild rametcBrAerBRilaeamr* 
you'll get more pleanre out of cne apeiilinea 

E cu pcTBonally mount thkA out oljfoar former 
Jir bus. 1‘repart ycortelf maw, Pnctic* 

■>n TuUdermy t l i in a Wlntw «mp|PK>l 
^ mouTit ipEgoutia, aciulmli^ frejn, etc* 

Cur And meke memer monnunff the tro' 
plilefl nf 3partBiiKn vrhudlJ NUi |iD«m 
the k nark of Taatdermy. Send coupon below. 

Humorous TaiiJdermyx 

FureximpLa, mount froge pi nTlnftil[1dLM,pquif> 
reb boxing, cliipmuplie Id ■ daht, *ti!., 4te. 

L«arn Tanning, Too liKtroetw 

Bbeet# ihnir you the Kronte.'TM pro c uou tu 
make excellent ^nter-piwf end 
k' ether from hld«e. Sly eevtnge for txrmari — 

«■ mnlsfl nKravT tel Hug yptir teellier* 

Learn Fur-workg Too 

W« eboir you at the »m« tlBKi bow to mslie 
UP fart, to renorete furt, etc., 4te.; for youf 
funily; for protlbl. 

Complete Instractlotti 

uf Taxldermt* tetioind kTii] rur-worlc. cm |h 
hn4 by mall et o lidicuilouBly ■mall coet. 

Free Book 




V 



To M. W.SeliMl ^ TAmbtawr iEtt.i902} 

31 T 4 El wood Elxlc*i OnuhiAe Hubk 

Without any oblii^tiim scud me (free) your illustrated 
book telling me now I can quickly learn the knack of 
Taxidermy through instruction sheets by mail. 



i 

I 

£ Aifdti!s% 



ftole pour itger 



W/ifil tL-Hf(ft/7 ip fzduei-tfafr« plcose Hicnfion PoiJUlffr* 





POPULAR MECHANICS ADVERTISING SECTION 



3SA 




CLASSIFIED-Si^ 




AdvFTtlsFiu«iitt in this sectlvnp »nt» p*r word, each inscrtiDn, tnininiuin irordJtr paybblc ia adfuica 
To be jAUrted. under prcf^er cUm eifi-cn tl-an tn J'nnAlkiry ii.Bua, copy should in. our office NDvenaher 14th 
Popular Mecbanict Magazine* 200 East Ontario Street, Chicago, Illinou 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Poputar /Vfechsnrcs MafaxinB, 

200 Eamt Ontari-a Street t Chicago, Illinoit 



Gentlcfnanr thAAh you for >our Icttof of January idfh in 

which yoo a<hnouit*dgu rmceipt of oat cfaazcf?eil odaortitonwiif 
with tcmitiancrn. 

fron\ Otif Zmalf acfuartie^mertt haVm freon unuMuaUy aat- 

itfattory irotn *Papufar JIfecAanics Mafoxrn«^» Tour Htajnaiit* 
mart panatrota *V*ty nooh end corner of the Unitwd Stator for w* 
received orderr from all parit of th* country, ff ia< ever rtoppod 
Miwrtiting in 'Popuror Mfchunica Mafoxrne\ you Cntt not aZ- 
surad that um mwat he euf of biiainoza for lUc'ff ircfcIcrtrcB rji your 
magioine at tong at we arm in butinett.** 

(ori,i«t i.i.» «, •'“« 

fl|B In 4jrtir ATLAS DlSTRljBUT/hfC CO. 






^JIDUIIT inlJzrt matorryrJa hrad- 

nusrtzTE. Full l]n<u, uiTti. pltni. moto-TB, 
whcrlf, kliDt. Iirzkct, frnikri. CncDplolcli' 
llJuiLnCcd citmlDs;— lUe. UztcB !3Jldcrt ^o- 
joDi , 4 f -77 A ril] Hi 

JIlTMjKT^riiTriiw. Oet VuH JelinB on tlitl 
thrllJInii tpert: ficEi for fani. UuUdnri. drlv- 
liZ‘r|i[ TBirulallGnii i; car BVierlUrz- 

tiani, plrturci, nn^rklnji: ilrawtnEa. Hook 

tell* all Bbaut Indlsnapalli can, MlJLrr-^ 
Fordi and world'i fuatcjL rar. Brznd new 
AutQcuobllr BeflnZi. fiHjrtJ^ edition, $1 iio^t- 
paicl, 11.12 C.O.D.l: lie lit If you lire In 



A. C. OEHERATORS 



TWK\TV New pracllcal clianKai far suta- 
iBalill? RenerttarB. Sh nur adTertlBemcnf tt 
baLtom uf 13SA. Anto Power, Inc. 



AUTO TRAILERS 



It SMLVE For Grt fatts dn tVlller 
cpifh Th3i WNpaUK IithA rjirt iBr* 

fuj Pill iimrii ill tMt. OrdtT from 

■uthur. Xonei' 1 :nrl[ If n»t aittitiMl. tr tax 
In Oblu. Ilty F. Kuni. OepL ^idinin- 

Tiile. Clni^lnngtl, OtiiA- 

KOOK Of ettnp InLler plinsi MHileLnlnf 
flfltm mwlem (letlEnB rariRlnK Tram il to lli 
C'Qpy l^n| pLutpild for (l.EiU, T{K>t|^n 
fViaeii Comptny, Boi 25. C4ll»e Part HU.+ 
Ortrnlt. \1lih. 

AUTa-TUAlLKB Bodln. LI bo Ferdkn 
tValerprPof Canraa CE^miEnl for aUarhlnA fab'- 
rlc to and ildci. t4Ead for pifonnaLlen. 
L. W, FerdlBitnd tnd Cqmiiianrii Canl'cm ami 

Alhanr wtreeia, ftoaioci. Ifaiir 

BFFfNfKH Your tH^n rar- New tmlruc- 
lloii Lioot trralB tU ].»Laiei of psIntlnK anil 
rednlahlna aolcu and trurka. WrlLlto far 
the man who wanla Iq rtiiiew hla own rar, hut 
CQTTTt also the hutlnej^i end of ' rednlttilnt 
far the rrofr^alcmal. fl.Oij poilpaiA Pociii^ 
far Uerhanki Preia. Boom C25, E, 
lario Bt.. ChlotiQ. 



hOTORCYCLESs BfCYCLEfl AND 

KOpeLies 



:^rOTOft Blcyelet lOiiturryr I ei 

lireB 1^.95. all i^artB. uheela tl.lHI. 
rhalna |LJ0, framea l.i.Oti. BlrrrlEi 111. Eft. 
Enzlnei llO.-flS to t~5.fHl, Hallonn irheeli 
far boyi automobllEL tlenrl Idc. Prlra Col- 
let Prnlnitrr, HDctifElrr, Y. 

"BKCONOmONETJ MoiorncLee. Kevr ami 
UBrd parti for a.11 juahea. Complete lertlce. 
Whitman Afotarcyrie & flunolj f'‘0s, 
Southweay Bivti.i, Kanaaa I ‘it?. 3fo. 

KKND 15e For 111 hat ruled uard motors 
tfc-le t^talOl. BstflalnfL Lattttat rtock Zen^ 
ulne Indian parLa ami mutoTcyelea. Indian 
Mp l qrry r lr IH oI ca, KaiiBoa Cily, Ito. 

i'OliVtft. Tour hIKo wllh low priteJ MpreJ- 
UtlXo Inotor, AUach Li one hour. ElRhl? 
rtiilri lo zaJlon. HiErt? mlln an hour Free 
folrk-r. GNaranterd. OottKiard Motor Corp., 
Hm N. ajtth Hl. ._ Mlliraultrr. Wti. 

IJfME ftecurci iamnia Spardwtr Hiring 
:\la£aELi». calaJoR RnrLlah mmorryttn, rnrili 
halmrti. tpoed booki. mripllea. Clymat. 43-t 
\V._ FIni, Ijftt Anaelgi. rallf . 

BOVw — Hew Id lire lilcycle wherl. In- 
alrljrtlana— Duarltr. Fareman'i, Baolne, 

WjjtAhiln . 

riOfTtmCTCUiff— Utrect IQ ?du at rfjcli- 
holUHn HrhiJiteaalle prim, llrlmflt, luatlliipted 
and adaranterd Indiana, Tfirlryi. rte. Send 
](1r Idilaj ffir "BirRaln TtullrElo 43/' Cran- 
dall Rtoha Co., Coimuon wealth Atenuf, 
BortoHj Maia. 



HEXlJRJlHtlM. [pilian, Huper X and Har- 
ley UarlJaoo liarti. hew and uaed. Cylinder 
wcJilInff anil rrrltiilina. Indian Agenry, 
Archer. Cltlcajia. Ill, 

HKNHKlltjON, Eacelilor, Harley. Indian. 
u<etJ parti, alloy plalana, catalegua and wltuia 
[r|n iPir. Jlallali, 111^ Chealnut Rlroel, 
Sl‘. Lnijia. tia. 

^fOTOnCVCLR Banalpa, Ipweit prkea, 
barualfl aheria for aCainp. MoLorryrle •reel-' 
aerlea, IXor^heater Harlc? ItavLilaon Cdtp-. 
l!ffl yialn St., Hoeheiter, N, ¥, 



AVIATION 



P.^BAtln/TES- Nnyy aurplui new l8 ft. 
lixri ll earh pn.it pa Id and Iniurrd. NCh 
C,l.>.||.'a. K-aniit with runneyntder, 'Ihiwnp- 
ton UtQi.., BathKHi &: Parachul'e CA, Aurora. 
llltrwU, 

WRITE For freii niiyilel airplane Baruplea. 
Aern Shop. arnU llurlhat. Heiralt, Mich, 

PROP ELL II RS^ For alrpllhc^ , Icealrdo, 
anijHi'Bledii. CataloR dime, Ijorensta Fro- 
peikra, Nilei, IMIehluari- 

■lit.r.-vLITY I Icri — Factory prieoi. for 

aemplane*, cledi. heiti, two and four hladet., 
agt'p &ii^. liihlij, Fi. Worth. Tna*, 

L'BKD Alrplanet apfl Up. Lltcralore 
lOo. Cnntln«nL:al . Box 34i, Uepl, 1. Indian- 
jifiotja, _litil. 

HCNHHKBS Alriilane hanrtlni. Fell di' 
1-efiorv Silk. A tirraft I>lrcrtory. Atln;f>i._Oj 

YArMOilKTFUS SJhh r,p.m,* Alllmclert 
2Sau ffl-et. 300 h.p. Ulramthf-n carhurDton., 
all new, MManqlred |4.9^ each. Air Trani^ 
imrl, Iranian l^lty. N. V. 

CKT InlB aylalLon. Air tranaport pllota 
grL up to |T,fh)h per year ; merliapica. tlf.fiOO. 
Leam ai ihli Rovemment tppmed ielmci!. 
VVrlto for rmnplete Enfprmillon. Stale ase. 
Lincoln FlyUijt Wrliml, ItOfH Aircraft Build- 
Ide. Llnctiltv, Nebr. 



BATTEFMES, BENEHATORS. ETC- 



MOllEHN Propellrr dcilRn for wind hat- 
lery charser, larfo blueprint and Imtrue, 
ilfWfit Cfarenre W. Trnsl, Hire. Kag, 

|)R]>'0 Llphl planta. HehuUl, cuiran- 
IroiL ^1. FJlilte, 2D33 E. t^Vlh, Clerotand, 
Ohio, 



GENKlI-l.TO'B Propel Eer^. ri pertly rfe- 

atfhrtl It fHclor? prftia. Hibht. Ft. Worth. 
TKaa. 



EDISON Rtoriee halterlaa for powrr aod 
Elahtlna ayileniL. Eapeclaily adapted for all 
nhike pluntR. The iikaL halter? for wind 
driven itenrralora. Rcplaco your old batter] 14 
U'Elh Kdliona. Runged mtralrurtlnn, Nrn- 
ti'ld. ^'0 Rulphition. Fifteen year life. 
Five year MncpniHHonal not at lied kUaraJi- 
teea. Complete aenerztlnf plahta. Free II- 
lu.itratOfl lUrretlire, "See Ja? Ililtery Cam- 
pany." Sterling Aventl#. Vonhera^ Nov 
Ym|£. 



Ohln, Bi? F. liuna, Dept. |2, Madliunvlllc, 

Ctncinnall. Chin. 

DODGE Getientlpr qulrkl? changEHd to arc 
welder, Weldi fanderr, ejlinder heaijj. etc. 
PI arts, drawl tiEJ- JlLbU. Neal Brown. Blrh* 

Jand K prlnji. Teaga. 

AUTO Ownera drive 2(lb m Ilea— 46c. Fuel 
oil cpriTetaliuia Sl3.(ifi. A gent j wanted 
Stain pa Girl Hetmre IjiftirinatlQCL Defloiog 
CtmipHn?,. IT 11* Aih]l!ton, Bcrltele.f^ Calif. 

UUJLlI Alrdew mlilRcl. PholDgrapii S.tc. 
Plana tl.fti^. Lualr. jjjll Ogden, Cicero. HI, 
W'iNTKil Coming:— Don't drive blindly — 
Sled, Ice, rhOvr kr[it oE ivindahlcld by 
U-C-Clearlf— JOr. Agcntf. rcl alien, whnti- 
aater winted. High prufUa. Heme Kecca- 
a.lty, II 1.12 WCit Prairie , Taylaryfltc,, Illinolf. 

Sl^l L-DlESl^LlKl^Yatir aar for and 

burn. ]lie<E| oil. AntoPit grralcat amwiiioCiL'e 
linpruveinenla ycl, OiPipklc InrtrurllDni 
fl.OQ. t^lirnip hringi Htcrafurv. Earl Bch|, 

Inr, 11 nx 1*44. Ui AbReici. CalK. 

MILKR Burn alove dlallllate lu 

your car. Gel rutti In any Junk yanl- Cnm- 
[klete^ dclalkd InfDrmatEDrt and bluepriPL KDc 
fCQlnl. C. Cn t'armichucl, AO Id 2nd Ava., 
Loi Anrelci, Calif. 



ALiTD SUPFLl£s,^ElHl IPMENt 



AIjTI> Film Bill per, 1/lG Iruh. Guatwo- 
Iced tl.m C.O.D. .Mex under. 1A31 Lcbt- 
cnworlh. ninatia. Nebr, 

Nf-W— AuTh o«.ner!i— Qiilc|{“ Bturllng^rtdil, 
or weL Extra nrllfatc^pfp. Ke^y aUached 
11. i5. R G Haled Co., 1)21 Broadway, Se« 
York ritr, 

A^TI-FREEJiJE Fonnuta *1. Prir ernti 

nrgtrtli you enilrc i^ lnier. Frllrr, Bax 29, 

ArllhAtcn. New .rerxrj, 

BEMoXBTHATOUrt. ComprcfliOF. t«L‘ 
taent'h. it-bour butler? eharjjer — am veMer. 
Guaranteed Trial aptl leriiii. Ken^i E^iulp-' 
niertt Eichanpe, Roz .\f-IS~2, Trf)?. IJMo. 

NON-SOL DE RING Battery lemnlnaL 

SaTea buying new cable. Semi 15c fur taiQ- 
ple. Hiawatha Salea Co., Atrhlaan, H unnai. 

NEW Old lype anlp pulie electric fpcl 
pump )S.T5. A. PrnilLeLon. &(12 Hadley,, 

Whittle r. Ctillf. 

NICKEL Piallni qutllta. rannart rp your 
bRlIcr?. No lapitt U^riJ, Ihaujand! In fia<. 
tn.lH) prepaid, □unructal Co., Ate, J. De- 
catur, HI. 
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VOLT Wind frleclrlc rilants. Kitf 
SU)'.1I4> up. Parti. caLalojiH pliJii 2 ji:. Cur-^ 
rj^if Co-r ^IlnntfltMtlln, Minn. 

KLIiCTJlIC Lis liti— Wind drlvfn— T™ 
Imlld theEii^ Wtite Wind ^lotor ElecErlc. 
nidaiTa v. 

ElHSON' Voti-icLd itorme halier Les frr 
i1l tyyej slwCrle hsht |p]imtj. J^uiie or lU* 
icld haltrry dlRiiiiPh. L«nE lift. Fullf EiMt-' 
anlrcd. AUrarlLvc linrKnln! ]n llriUl jiliintii, 
Ronrralora, [uolori. cU'. D. Jlii.^'k3r 
CQEiipanv. Ctulon F a ltS^ N. Y. 

OKNKllATOllJ*— i3 Volt, IDPO wall, 
Prand new VlClor Jiff. Oo., ^01 

TJ, AdrLiiVi MEchifin. 



ELECTHICAL SUPPLIES AHO 

equipment 



ETdKCTRIOAL IIt perl rumen I lalKiralorr hit 
— Contains ■UernnllrLi! itlnr. )otail mo- 
tor. mierophont. irntuformer. pNilarJjMd rflay. 
cond«nstrK. tleiTroplatlnf rtiejnlcal. cvrlHinA. 
tlOfclru mijshtli. ttc. CohUlPi 3^ liJrt’&i 
MjiHmtrt'lat hfiptr*tui. w^tjitit Ifl pmudil^, 
Lalioratoe'j iHAkOi tre f0H4*r«, t«ret (tfl- 
lerLophotio, search Ullhti eateAxInn telephone, 
seneratea (leelirletty, (tC- Cwuplete Inilrne- 
Ilona. KHupAtlonaL. ratdniiJtxa. useful. 
Original coat {I'-TIp. ^peilal tiarfialn 13.79. 
Other harsalna. fttanrip for caIliIoj:- Pttio- 
irlral .■'laliaffe Com pans', IhJ* 1-(U' 

coin. Nthr athAj 

IXSTTLATION. Wire. I'smiihPA — mniplel'e 
]|]i£ of ntatcTlaU aivl varth. Srnd Kic fur 
new, M-paffo, wIvgleHalc eaiAlO®. Autopowtr, 

jtlJt-Tt .rt. Ifnyor Ae-a., CIlii'lB g. 

FIR!'! PTaventlon; etertrlraJlj opcToLed, 
7nf. Iferr Fita rMarmS, C ultlhArni e, III. 

NEW ]i()(iO Watt dofhllljihL's 
plus, N. Uoutann L'ti IcaicD. 



WELDIHQ AND SOLD£RINC 



S44 AMPPIRO Weld] ns smerntor. 71 na 
rondltlDn. El-'hO-lX]. WUmot Auto BunpLjr, 
107U Wllmot St.. ChlrNgo. 

PKMONKTItATORS. ELcrtrlc are wolders. 
■ » ii n njf lirlces. L-yect try tlte jfnNurn- 
ntont. Trial and teima ruaranteed. jlohart 
Wclilcrn. M-T2M, Troy, Ohio. 

WIJLTilNO. Soldorlne, brazLni oulflta 

Jfl.OU to (Hi. (10, Wiiperlof -Oii' ■ Arftylfliwi 
Oompany. Hamlltnit. Otiith 

aRC-WELDINO Outrtt tl.^-'K, VtfJd rend' 
ers, Ijiazo, soldar. Lavrow, \Vatren. 

I>ctToit. Stamp apnrrflatf il. 

JlOW To make etTlplent small elerlrlc spot 
h-eliier. hundrrda other Lteful d«4 lees In 
Ifthoi; NoU'i, Vol. only 00 rrnt'a poslpald. 
PopUlnr ^levhanira Press, R^ddoi C 2^, £00 
iL Ontario St.. Chlraua. 



ENGINES, MOTORS. DYNAMOS 



KLECtltlC Motorie. Jtounlit. unlrl. ei' 
rhanEed. tepilrtd, rrwoutid. !□ Hjg h p. 
molurs for «aie. 4 h.p, sIheIc plifl'-c SlS.7iO, 
*is..’i0, l-"*22.l^O. Three phate 1 h.p. 
a^.na. 3— ?53,tH), ,1^427.0(1, winding data 
tup pi led any luotot Temps Rn>s. 

Mglgr rVjmpn.n7, "0T MiTtla Atenue, Broot- 

iyn. Nfff Torit. 

NEW rniTersal ltd vnjit motors. 1/12 h.p. 
Ion* theft. KuiUahlo for rlEwrlmentil work. 
T.'i.rpfl poAlppld. lllneraltac lllei'trie COiul' 

pany, N. IVorla street . Chirac . 

2b SLTOHTLT L^sed ^ horse aHernalltiE 

maters hor^e naw Reneral Eler-ttle 

horae Ltnlrersal motors 31.91. 
Wltmgt Auto Hupplr.f 11170 Wltmol Bt., Chi- 
n go. ^ 

>lOT0HS. ?u|ijille4. mulpr repairing. 
WhoJeiiilt bargain prlreUst fi-tic. MnlEerdrr 
Elertrle Co., l.'iJ Nanh DeHplalnet. ClilCigh. 

aOVERXOliS ("‘onlrol speed of any make Of 
■utp engine. teganlLe^a of jhiinE rhancr*. 
when, uied for iLatlonarv or porlahlo hrmt^r 
proilitrlton. KpaiJ our ad on piigo llt£A. 
Candea-Bmilh GoTornor Co. 

THhEIT To tan KVA altemetltig gen- 
erttors. MotWl. ootu-erters. Uuern City 
Klentrle. IT^ti Grand Avenue, Chicago. 



MACHIHERY, TOOLS AND SUPPLIES 



N" I b' LOUGK A SJiLpIt'F lallie, nuln'K 
rhanEe. ni>4r| eoniLltir.n. prke SITj.QO. 
14*^ I 5' 111 OP arch. ijuLck change, good ran- 
dlChm, lluO.lHf, H" Stoptoe era n It thaper, 
I13S-00. All s1zat of loaehlne tools. Terms 
to ifutl, Pltielnruill 'Maelilflery .4^ Kupply 
CpNipapy, 27 W. Seennil Htreet, Cincinnati, 

tlhlQ. 

KELiLOGG Air eDiitprcs^DTS^ Fieri Lent enn- 
dlMoo. Taylor, IUj East lu£nd ItLreel, 

-New York. 

ELECTRIC Drilla. Drard new. S.j.O.j up. 
Description? lent. Shgw, Jl-A Wlpt-hogtof 
Btr, bo^tWI. Mats. 

BAttG-VlNji. Omoiutrators. elect tk are 
weldvtt. giiaranlirod. iltQ dayc IrEaE amt Irnus. 
U'fEte Ken' a Kuuipihenl, lloi M-1214 h Troy, 

Ohip. 

K" CHTTK Uenrh drill prensEi? $2. .111. 
Lariiuer sprayer E^.Ptl. t'OEnprei^ors. boll- 
Ing. Write Uatrerdal Electric t^ompany, In- 
dianapolis. 



GOATS, OUTBOARD MOTORS, ETC. 



OCILD Biili«tanlLal Iwt Ced?r Eltt^ll 
eanue, I’artkulara, elanip. Aihce, Bedford. 
Ohio. ^ _ _ _ 

SPECIAL, Winter prlcea, cut-Co-fll kgyak?. 
t-I.QO up, pLend tllnie for lEleraturo. Jmuej- 
lown HpoeUlty Cu., Box 3777, TituavltlF, 
Penna, _ 

ItlllLD Yoiit own bnat. Our r»bt[ratrd 
frames etvo j-flu %a. iJe^ierEbij rfgjtreineida 
and let ui iijiiate. Illui^traled eataigg lOD 
hotli J4c, Bay City CouU, lue., llioli Adaiui, 
Bay City, Alioh. 

12- FOOT Flat hotlom rowboat — eompleto 
pla ns 2^c. Free hoathulldlnE oatalng. The 
Rudder, 1' Murray Street. New Yerk. 

OT-TBOARD Parts— Ntw or used— .41 1 

makes— What do you ncFil ? Crandall-' J I lehr 
Company, 7A2 Cnmuiutivreallh Avenue^ Boi- 
ten. Mail, 



GUNS, FISHING TACKLE 
AND SPORTING GOOOS 



CUSTOM Tannliiif; on ygiir Fmall ('al'i’li of 
ftir*. ILIlIh fur rug?, UhOUiulPE gamy liaiKclt. 
Choker?, coat.c 'Fannlnt: litbukskln. W.' W. 
Weaver, Reading, 'kllohlggn. 

SNdWWIlOKS, 1211H, (7 (HI. Yours le- 
prilred. relayed up, Inillan park bas- 

kets, iljdson Bay blankets, elr. CataloEue 
ready. Howe Far Cora pany. Eoi P, Cwp- 
rrs Mills, Malno. 

NEW Pooliet ireapnn 4Qe! Kills Jtdjiiyl 
TttuB Jlael, Maple grip, JlluMratfd litera- 
ture fn>r itnimp, Greni Kponggods, Bill, De- 
tivtii,_ iMkh, 

HICKOBT akl ilavea "Do es(;h. arr^hery 
and barncorafL wood. Catalog free. Sporti- 
waad, Irooton, Mo. 

OUNS\riTRS" Secre-t*—] sluing, ehepker- 

|ng. engrarln^. itg,^ International 

Agency, ciocinnail, 

PROFIT And pleasure In taxidermy. Coio- 
pleto guide for the preparint: and innunting 
of animals, birds, nsh. reptilFSi, elo., for 
hoitiE, den. or pfllre. |1.47 postpaid. Popular 
Meehan It'S Press, KIwil C35, 3.(Ki B. Ontario 
El., Chicago. 



FIELD GtASSeS, TELCSCDFE^ 
AND MIGROSCOFES 



II(4N''‘T 'Rti.y smr mlrTost-oite imtll ynii ess 
Dur cgirlplete rataloff and rirlee list. Btpoi- 
Lilara. ti'lrsheifs, alf mms. pIc. l>winlU' 
OairUQP, Pepl, C. 17Ji_ Fifth Are., N'e w Yijrk. 

MlcROHCoi'Fs, Teleteopts, Hricnniam. 
,.4-ui trli-a 'a TTl^’et. Optleui gatalNfi 

fr^e. Brow'nstxipe Company, 2If4 Fifth Ave- 
nu^i N'evy Yortt. 

BTTliD Reflecting teleseopo. Catalog free. 
Optical Lalmratorles, La rchiuunV, New Yink. 



ANTIQUES, RELICS^ INDfAN GOODS 



INDIAN Costume’S, turlos and IrtadworF. 
Buying direet from Indian. Fclces rfuson- 
al>1e. Fr«e calalogue. Pawnee QfU'a Indian 
Trading PiHt, Pawneg. <^tahfHtiH. 

INDIAN Arrawtaeada— ItHi asserted. E2.U0. 
Tieli^ (kisppapy, Hui 339, Jilgrlun. pitlp. 

NO.t 11‘S .Ypk huya most anylhlng. IIA 
Km^l Firtl Wt.. Tul-=n, flkla. 

1.' ARRGVVHE.IDB, Spearhead, poftety. 
scraper 99v. kkiLpIng knife, luneehead, gem- 
point, waippuEP, 09c. Photolliit lUc, Rabert 
Helke. Hiilland, llUnol?. 

ANTIOrE Guns. Indian relRs, List flya 
eantr, FI mar Fill?. WeLiter Gruvei. NJa. 



TAKIDERMY 



PAPIER Marbe, largest line of deer head 
toriqa. elk, moone, goat, sheen, rug head 
fg niLS, Full line of laxldermist iupiilles. 
Papier Macha Epee is Ilia? Cu-, Reading. 
Michigan. ^ 

TAXIUFbMY tiiunblles-^Hlallty irtUlirUl 
eyes., teeth. RcnulnL- .JgtLaa head form*. 
Teels, materia 1 3. Yl(^. Everything fur the 
progressive liiiderJPlsl. J^end far lilg IIIuh- 
irated crtUlPKue — Free. Jutnt* Bros., Idifl 
ItToaLlway. ll'Huvrr. -L'Pl UtadO. 

ECHMIDT'E Seven- hook taxidermy rourse, 
yi. Free supply caLaLuir. TaxlLlemik Mtmi- 
fartureri. ^EelnphD, Tenn. 

LEARN Te I [drrmy, cunipEete fLOH. 
page Bup[ity catjlotr free. T^ildcruty Sludla, 
1.14 Weit 5S St., New Y'prh. 

LF.4RN' Taxlitrrnay, Fire coutioei. Biuo 
BEiver Tailderpiy ScJiaal, Lemont, Itl. 



DOGS, BtfiDS, POULTRY, PETS 



X^I-IE Olfis chat live; VVmRy, warm 
Snint Iter hard puppEcst Write! Ho^al Neii- 
hels, Naplenllle, Que. 

LARRABOIlS— AIJ «g«». ideal fUr fh 1 [- 
itrep. tht favorite wlch Ihthteii. Muc'a Ken- 
nels, Noi-tei). 

FLYING E'lulrrela. Christmai neia. 33 
pair. Shuler Home, Chazlcamn, S, C, 

ST. BKRN.ARD PuiiplVsTlifxiitlful Christ 
nia*^ gifts, I'araine^bLt Keim^Ji, EUU.M 
.McKenna. Montreal, Canada, 

POPUL.VR Poultry Magazine — HrEped 
Ihuiiaanda to auccciia and cirnlllB In. poulCry 
raising. Eantple In-^. Tw-elie isiuCa, 37^:. 
Four years, 3E,4H. TItP Feu] try Item, BaC 
71, Syllei-svllie, Fa. 

POULTRY Trthune — I.eatllnif pnullry mag- 
aiine. Five ytart 31, ltd: tum year trial UuC 
In IT. 3. I^attJtry Tribune^ Dept. 0-13. 
Nlount Morrlj, Illinois. 

SH'ohTjimFN; Fointert. Setter*, 

giraight ewners. ComhlnaHen hunters, rab- 
IHl AhH] loK liijunds, cheap, itst free, Ram- 
sey Ctoek KeiLPols. Raiuiey, 111. 

B'E.kT’Tiri'T* Pure white police dags. 
Ansonia Kennels., Muse, N. Dak. 



ROOTS, HERBS, TREES AND SHRUBS 



FRKKE Sentl fof IMs a maxing now 
"Herbalist Almanac.'' luterejtlng: jnslruc- 
lEvc! Kituriuli>ri*| r Conlaini over ^l^0 Talo- 

aide herb m^vlkLcte recipe? ami IruJian, ?e- 
rneU fur home Use. BeauMruUy itluBlraterl 
In natural f&lor?. Needeii every home. iJEme 
enver? tuM-Urt and linnilllng, Wrlie fgdavl 
Italanlfi. Hu West Ut!th Htreet. Chirpij:*, 



FARMS AND FARM LANDS 



iN'Hl'll.Klv gllPOO; L'rl<'i> tlKPU, T1 at-|ri-S 
an Improved road, 1 nillcn small city: 1 
FoontB, 'hardwigid floors, electricity and bathj 
rcinenled-ba.<rment barn, two 30 -ft. hen 
liousca, 33 frijlt tree', rt acres berries'; tl- 
luust klt'UP away at gLiotJ Icrnta; pc. 

ri2 big free fnlE- winter ratalpg. ftCruut 
.4gCIW'i', 331 -F 4lh Avc. . Nnv York City, 

tb DOWN, tz Monthly, £4 acre? In Mls- 
Bourl Ozark.t, flOO. FDidriK, hunting, Irap^ 
ping. Huldiard, 2H Gtasainsn Bldg., Kan- 
SBB- City, Kan SUB. 

INDEPENDITNCE, Security assured, North 
DakPli, MinnesOI'a. Munlana, Idaho, Wash- 
In iilun, Oregon rtnns. Bargain prices, easy 
Irriai. Descripllre literature, Inipurtlal ad- 
vioe. Mi'dtlun atate. ,1. W. Ilaw, ] lb N'nrlh- 
ern Facillf Halbvay, St, Faut. Minn. 

NEW Deal in farms, MlnnespCa. Nurtli 
nakplB. Mutt! u ha. Idaho, W'usliinKtpn, OiX'- 
pm. Rents are cheaper, pHees lower. New 
low rgLci. iVrlCe for free book. E. C. LeeiJy> 
JJ^pt. 125". Great Ninrthwcv Italliifiy, 
IM. Paul, ^ilnne-iqta. 



For Sale — Smill eleP. malpra, high speed. 
1/10 h.p., 114 toUb, unlyerBah Reworked, 
$1.30 postpaid. L. MeCannelL 1^10 Edge- 
wood Are. , Racine, Wls. 

WINDING Data. tbO AC motor*, virloiii 
hnrsepower and Tillage, 31-0(1, 'Motor Dltk 
Cd.h 3042 Manroe, Kartsaa City, 31 q. 

HKWIMJING Motor* and 334 other val- 
uabl? anlclea la Shop Notes far 143^— ub 
cents postpaid. Popular Ffechanlcn Praia. 
Roo]n C715, 200 £. Dnlarlu St., Chiragp, 



& ARROIVIJKADS 30c. S BlnJpalnU IKC. 
Knife, Mrdpolnt, Rcmper, spearhead 41 h^. 
11 arrowbrads, lanreHead. streper, si»eilliiead 
Rle. Knife j ELahaTTiJw, lieiiipginl, Wirtrulht. 
poUery 0 l>c. Tom alia. W'k, wilnpum, ACishof 

ii'lk. 33 arrowheads 430. Cit'alnguO. Coins. 

' Minerals. Cur [os, Lemley Curia Store, 
Northliranr-li, Kansas, 

THDU^iAND.'^ Flwes nkl glas*. List fnr 
stamp. Mrs. Don llooVer, ^03 North Eighth, 

I Quiney, llEiiioli. 

































































40A 



POPULAR MECHANICS ADVERTISING SECTION 



PfIOFiTAeLE OCCUPATIONS 



UAISK fwt u^. We pay up la fl^e 

()dIJa» Each. Larjfr hOOX ani^ icnpy of Aiiiei' 
lean Jlabbil Farmer elvv? fut! flrlliili. Ten 
eetiL*. Ad^Ircsi Oulduor liox 4j 

1l4iliae» Piirk. Missouri. 

^'FltOG Hulaors Start baclivard. 

Write fur free ftftB lw>1t- Amerli'an FnC 
Cana Ins CDcnpanji'i New Orleans, 

I.QiilBlaai. 

I X U i'l N N^w- Oilitina]. Gor- 

Hnsh. iltsrtc-y maker. KecLpe (l.Qd, 
I.elEle Jll) 0 de$, Queenabaroual] Slalion, 

Shreveport. La, 

F RO G ftalslnr — If Inltrealcd. (Utr- 
antee LO inaney. Send lOe For lit' 

eralUrC now. .^merkan Froc InduatrlaS, 
Bayne, Lojlsiadj. 



aO<IK3 AHO PERIODICALS 



WONDERFUL GlflB! MAflafln^ BUbKfrlp- 
tion har£ilns. Save many doilara. Uwe 

uant'eJ, enrlose at amp. 743^ 

BanoTer, N. H. 

FHEK^CitilPf of niD liotiKfl on tat en- 
eln?«. ■elfftl-lrlly. carpentry, roncrole work, 
laxidermy. kiur wrjllne'. mafic. [ktuII vtE* 
rnerx.. ^eatrllrKtuIrm^ hunMne, Aihlnf, for- 
nqulai. ete., with S.V; errdit rvrlincjte for 
He poAtoRe. Franklin Pulillahinf Cvjnpin.^', 
aOO North Clark BlrieL Hf|>t. £1113. Chkilrti, 
WILL nouKUH aoo P*ee booh witli 3 p 
lIlujtraLlDns Clifford IJuffmaiX 

Broad. Altiany. N. T. 

Bl(^ ^Iai]9, inafBzlnes, ealalOituei^ lam- 
pIcB. Yaur naiuc' in lO.D-itO dlTcctorici, 2oC. 
Antlereon Pre^R. Cpral Gablea. Fla. 

ITOW' To win ]»rl[£e lOc. VS'aldUt 

Speclatty. Ererett. Mass. 



GAMES AND ENTERTAINMENT 



EXOTIC Fortune telling fOnnula enter' 
lalainent $1.00. 1>obl>e]aar, ^Ladera, 

Lq 9 .^ngdea, California. 

PLAYS, Operellaa, tnuEtcal ooinedleH, com- 
plrLc luinftrri lirsl- [larlu w|lh song pruBirainB, 
hliCkFiico BkllB, yaudcvlHc acts, inortuluitB. 
dtaloRi, recitation E. juvenile playa and 
Eonf:!, muBical readtnrE. ontmaLnrnents, 
raalte-uji ewfU. rBlaEdi- rrec. T. H. Uenl^ 
pon. A Co.. So. Wabaeh^ Dept, 11> Chl- 
cago . 

TABLK Footli'ill. All Ihe thrllle nf lh4 
rfal iame. !^nd 3.1 CcalB For Coinplcte In- 
Elruetlonf. lUiitOi 31^ E. Third St., Uear- 
ef Dam, W'la. 



MAGIC TRICKS, PUZZLES, 
JDKtR NDVELTfES 



.C.M.\£R And myetlfyl Be popular enter- 
la iner. No aklll reaulred. T^o new books 
expUIn, describe hundreds haifllnR trkkii 
you ran do. "-'O Mysteries ^laaic" and 
"Ilook IQOU WondBTt." tuarrelou^ly llluf- 
trat<MJ. bound isstether. both pustpald me, 
>'ene Fr^r, s^nd today^t Lj^le DouiliEa, :Sla- 
tlon A'B. Dallia, T eiaa . 

llfiVtc — Like maRiet He tteran brlnia 
clever card trlfh. .AaCOi Frankfort. Ohln. 

^lAGIC TrlH-kE l[]u^ErileL|, tiplalnCJ, 
£-*ie. Two clover pocket trlnks free. Bay the, 
744 East IZfi , Cleveland. Ohio. 

SfX Sensational profHstanal card trlrka 
with ordlnaify PaH-fe. Ipstruellfinj Jyf, Ble 
ritaloR lUr. Iterher, 33' D Hale Artnoe, 
Broohlyn. N. Y. 

NEW Wonderful trkk. Hat' coin I tt. 
Otii rolllns.. Eugene. Oregon. 

Book Explain Ina parlor tricks of 

ma[lc, etc., easy to perform. Postpaid 3!tc, 
Brnwn. 1401 WaBhlngtoa, Cairo. 111. 

Learn VehtrlloEiulBm, 3c slamp brings 
parti rulata. Sutlth, 135 North JefTcrson, 
FtOria, in. 

M.vfilO 0*t*ilog 2[)e, Linn, mi Botch, 
Derit. 3. Jerac? City. J, 

JOIN Miglr Ians' Fraternity I Monthly 
rnaRarlnc. Baiuple Ilk IconttlnF many tricktl. 
Inttniatlpha] Jilafkians, Tdomit irorha. 111. 

NEW" Frofcbalonal calaloauc, Ibc. Frank 
Laite, Llttlo UIiIe-, Boston, Mast. 



LARQF ProfesBlonal urnglc cataloiue, SJc. 
Holden. 330 W. 43nd St.. New York. 



FDR agv$ 



E.\ItN Christmas mancy. Order aeti 
Christinas seals. Sell 10c each. W-heg itehl 
return keecdnit FS.itCI. F^t.NkhottE 

Sealc[>, 43-PiID,^ Brooklyn. N. T. 



STAMP GDLLeCTINO 



J M?EHFOIt-\TE Ic And 3e Chicago eom- 
tneinorillvB and 33 V. a.. Including esrly 
Ji^sucs: high yaluei; cominemurstlfc*, air- 
maJl; cnvelepet; speclai Jollrcry; nmltRe 
duer revenue* fataloBlnff over T.Tc. All For 
lie to apprurul aPldicAnts. Illualratrd prlrO' 
list free. fUrtiMiL Stamp Cp, Uepl. P, 

Rlourosirr. M*^t. 

LONDON. Ortfo igitin a mattnlHecnt har- 
gain. Bend dollar b|LI For beautiful large 
lot of trarcc (t'auip^ worth eight iLiuct as 
]uuc1l Money boH'k If uoJintls factory. I sell 
no jiunh. Bllcuhii 3^ .MydiUtton t^vjuare. 

London. B.C'1,_ E nRla nd, 

FH.RE: CollentorB hamlbOOk, The tlnest 

1,(100 variety ttatnp collOclloh ever a.vseio- 
blcdl It. 33. SaLlefactloa asBured. Elmer 
l^a. .111 Seneca, IlerrUburr, 1*enna. 

.4MjV 5(ING Value — 133 dllTCrcnl U. 8. 
early, cvlnmemoratives. Air mall, elc. lOe 
to apprOvil apnllcanl't, Stacup 8tio]», SOS' 

Hollaihl llUlt!.. Wt- Louis. Mo. 

^LULKNING Stamps are the toemt papular 
□F all r<OPimon>oritlvoB. Tbeso atampi ara 
alwayt ItBued in llitLlted fiuantlttes. hava a 
nbort 11 fo arhl *r* *«fi« ftb^olela. Than they 
Start Xo infri-ase Ih yalui. We ofTcr the loL 
luwjng moumJna stamps. PilsuLlstd fl’P' 
iandi. King AlmauJcr f JtuioBlavial. Hlit- 
denburp (Ocrmany> and King Allmrt [UcL 
glum) alt for Kk to approntl applkantB. 
Globus 8tamp Company, 243 - 4Ul Ava., 
Itept. 30. New York, N. T. 

tfIXTY AllrarLlre atampi frotn twelre dif' 
ferent wunklM taiihjglzig over 11,3(1 to 
approval Bpptkaqit* — 33c, BefererKi. Towaon 

Stamp 8tioii. Towitin, M-J- 

^AN^lIIAlt— Alko Sudon^ Homallland. 
TlKCFHlanipit. Tiigoland. Oarihbeari. Archer. 
Algerian, Central gintrlcan»i Brkli^hroknltlt. 
This masp icanwloiia rpIlerUon firee for ■'Ic 
postage. OiiyilainpBbop, Dept, PM, Torou- 

IQ, CanarU. 

EXCELLENT Furelcn. aphrovali.” 5b iftlf- 
ferent British COlOhUl Jtaupi 6e Xn approval 
applkantB. H. W'llUX^ Box 14S. iKHrlngtWt, 

tlonnectifut.. 

ilYSTTCHlOtllli Jungle, packet r AhyiiJtila. 
Azerbaijan, Conge, Tanitnylkg, Ziinglliar. 
scarce triangle Included. 3c. Ap[irovala 
Boaen be nr. 3544 Wett 13th Place. Chicago. 

FBKidl irEtiT Mmrvlftedl King asuasat- 
natadl Patriot hangcilt Caar slmt by flrlng 
tnuadt Beautiful wo<uan buTnE.d at llte 
atakel .All above and more, included In 
horror packet — stiJiLpi plclurlns notable men 
and women who have horribly met violent 
death] Only 5ci apprurali lacludcd. TIiolCj 

Hoi SfiFj .Tainaica. N. Y. 

THE W'orld In a packet — Lbj different 
stamps from 105 dilfCrcnt cmintrlrE, Jnrlud' 
ing AbyoilrLla, Afghanistan, Brunei, Falk' 
land, ZnnE!lj#r, and othen ftotd Attica, Asia, 
South Ahiehct, Well Indlee, etc. Our pani' 
phlct which Ullt "How to Make a aiamp 
Cdltectton Properly." together with our large 
bargsin lilt Of «]bpicf, paokelv, ael(*. etc., 
ill for «i[y 33c. Gueeh City Stamp Ca., 
Hoom 33, 304 Race St,. C lf irlnOBli. Chiu, 
BCAltCE letland ilruiiiti 'Irlabglo and 
dne packet of S3 different alampE, Inclpdlng 
Ubangli Chad I Qabon, Julnl. Bt. Fleira, 
Togo, SoncrtBl'SBvagcB, shlpi and animal 
atamp*. Only Fie to approval applicantG. 
Fobimoe Stamp Co.» Dept. 112, WaEhlngton, 

D, Cj__ 

5hfl. MI-^KD Be, KHiQ lllnaCB lOe. IMr" 
galni galore, gpprovala. Uamy Tcepte, 

T>fcrBtur, thdlana. 

TWELFTH Wholeiate KevEcw — {.Ife^tly 
enUrgect, lent free on appHratlpn. Km p ire 
StampoQ, Hept. MF. Tocfinta Canada. 

LIRE HI A, Kei' eleven 1(12^, 30e to ap- 
proval appllranla. 35304 varletlc* available. 
Keiawlnm, Vineland. N. J. 

OITGIiTUNlTVS AlrbtalH fPOrrt live 
I'Oulitrlfa, aft Stantibar. heW trlaPglCBj St, 
VlncchtH multitude othera. Everythihg lOe 
bi ^pmvai appiicantB. Kroba, w'eicton, 

W.^NTEU — Old lelt'en, autograpbi, ftamps 
and__ctilnB. aia[lieTCSQn.'i. Jackspn. Ga. 

BABE Canadian coin bonlrleti (dime), 
Faiit Coin H|>ij.p, tS'lcintpeg, Canada. 

N'EWil Beautiful act 9 Ten Leng Itrurh 
bt.'rkoncrr BtimpB, 13c. Slempe aceopted. 
Kninn. 1335 Base. Long Hcach. Cel Horn la. 

GOT A Nu:te JLliiiLip tfl. IQ [o anpiovaal ap- 
plIcanH- "Jeweltn." Tunar m a, Prn n a. 

300 DIFFEHKNT Stamps 1,3c. Fan. In at,, 
lug itamp aloiley free. Imperferat'e uien! fnr 
pustage. Approvals Inclufted. Timberllno 
Stamnm, Boi 11&1. Denrer. Colo. 

F.\ SUF N.VTING Complete lein on approv- 
al. neferCitCcS. Bradyi, 111 W", Jaefaun, 
Chitacp. 



U. Different, raUee, ntlHinaieT 

ivate, [KiCkage hinges, magic stiuate, prira 
liitB, for i:n'. Hawkeyo stamp. Cedar Hau- 

ids, 3 », Iowa. , 

rOL.\ND lluMrnlng. (.Jitvee charily set, 
34 Dthcra, 5 o wiUl petttty approvals, Lejic, 

ChowTh llla. Calif. 

INTENSfVE -AiipwaJ iflirlce. Stamps by 
rountties and lirntalLs. Great assortment at 
^c, Ic, 3 e, etc. .Yppticatlun blink free. 
Stajnp Studio, 05 Nassau 4 t.< New Yoifk 

City. . 

SHIP Slitnpll WotbJ'l ' largcit. free to 
apiiroval applicants. .tliO l -'3 hcaullful 
French, British eolnhiaH- t'oetago 3 c, 

Kumlsr, King. Lancaster , Ohio. 

FHE 1 ! 1 — Beautiful Egyptian aH-cuatl Bet to 
appJlranta fnr appmvali at 44 ^ dlf count, 
Seta Ulat aattiify- Chiiries Clc^avelind, 844 
North Hinrtulni^-y Avenue, Oak Far k_,_l l llnol*, 
UNITED Slate* — Elahorate prierLtat firf, 
45 dircreht I nr. j 3 different Hitc, Eeldch' 

berg, HarOda, .\[|rh, 

C.\?fA|>.\ Treasure packet’. Fifteen cehts. 
FrMtena« Stamp Company, Kingston, On- 

tarJp. 

,4 BF |y i V LR. Penny up. NIC* ileip*. 
rrlceit right. Eldrtdge, Cissadagi. Fiorlda, 

□IHI MIXKIP. 2« IHJTerfnt Llwhtensteln 
lOel Approval ir Paul Harlrtrer, Dedanca. 

Ohio. ^ _ 

81 'ECI.M^ 1 . 1(1 Allied stamp* 35 c,~ 1 ,P 44 
mixed UuLtrd States 34 c. Frnnk StrtHUcy., 
Bo x S 3 , 1 ‘rrlh Atuboy, New Jersey. 

OLD StampB wanted. tVELI po,r |l(Hf.P 4 
for 1034 , IC trern. Franklin Inotary, per- 
forated eleven I $ 1 ,( 144 . 4(1 If unusei 'Wflle 
before sending. f. 4 irge Illustrated folder lOr. 
Staenp Broker, 431 __ East BTO*d, Elyria, 0 . 

OIYKN — 4 Coiumeinuratlvo* >!puicUit J 0 1 E 4 
blcoJors— 3 c to aitprdval aj 9 plJclRti, Ton 
Mullcrj._DoylestoftTn. Pa. 

''QUALITI .Approval*'' — SltigLei. sets. 
Prlr ecl right, Har^ Tamer, L runi*. N, J. 

140 HIli^rEKl^NT Ileautiea iuc. Approv- 
alB. fde, IHix iHTruB, Sfllwaukee, WtiPo naLn. 

U. S. TWu *eti liO- . 4 ppTova|H. National 
Fafk; Ktaiop Klmp, Gtoucester. ^Ejsb, 

30 ClIRDj'fMAR iKetli 15 rent*, 8 a Ha- 
torian Father^, St. NjilarLE, Wli. 

CGMilKM(,>HATIVE Album C 4 c. 140 Be- 
letted uuailty atamps tl. 04 - >IeQu 11 , 3077 
Wutacei Avenue, Bronx , New To r k. 

8 T- 3 MP rpllecllcmi bought! A. Kalber* 
I m 3 Ewing Gaurt, Akrnn. Ohi o, __ 

TBI ANGLE Stamps: i different 5 C with 
approvals, Fnrt Drarbam 8 ttmpC 4 , 

Aberdeen. Chicago. 

JAPAN — 53 lilfferent only 2 c with at' 
tra <:4 [v* approi'als. Garcelan. C Bills. 5 [alne. 

SPAJX, Set 5 ilrtiiglli Me. ApprcivalE, 
Itefcrencrs, Begin, jtf, SJous-te-Furt, Que- 

.tcuci, Canad a . 

ATTTtACTIYE Canada packet, coinirema- 
ratlvci, ocarce ovorp rltit ii. old and new ta- 
sues. Only 3 c with apprortla. Baymmvd 
l^rtersQil ^ 341 Mlnne>[ri_a,_ ,‘^L Paul. Mlnri. 

SILVER Jubilee, Ethlopta. lUty. illf- 
ferent, 10 c, Bppraials. Coliectots'', 164 lllcb 

Street, Iteailtng. Mars. 

UNITED State*. 13 Maimemorat ivei and 
prlcettEt 14 c, ^V* buy stamps . Doak, 

FrrRiw, tlblQ, . . 

GRAND Gift fnr approval apnlloanta *eoil- 
Inr dliiia to Overbronk, 1719 Felton, Fblla- 
delphla. Pb. 

APPIUit'AI, 8 ! Price UlUE Postage Sfc 
Ideal 8 tBnitK>Q, 4 lij Mguiuee. TViledn. Ghto. 

Qt'EEN Astrld memorial on cover, and 
parked Mozambique to approval applIcBnls 
tending I 4 r. Henrr Louf*. Dcpi. 51 , Wet* 

tetrh, BelklUin, 

BIUTISH filLver jubilees from 3 different 
eouUtries. ji-ikpcrfprata Ic anri 3 c natinnal 
parkB-™all Inrludeil In marvet packet con- 
fatnlng different Btampe from Azerbaijan, 
China, UVranla, etc. jHI for only 5 c to 
approval aupHeanls. Ctlpper Stamp Co-, 

Dejit. 7 j Qjoueeatrr, MaH 4 .. 

SKLLr Starapa-'^E sheet a SI,— RelalLs !l. 
A, Kalber. 4.'2 Ewing Qpurt. Akr on, Ol^ cx 
HOhT Notorlcua Elunp rver IsiUeiJl Pi- 
maul Nude Spain FGoi"*'* ina!ltrrj.iioKl , plni 
jiiant blcTilorcd Caimari&, $3 U. K.. Imper^ 
foraiB "Park" — everything I lie lo tppweal: 
appllciriU. A''ikEng Stamp C 4 -. Dept. !S 3 b, 
tVllHainiburch Ditik Budding, LSriwklyFij. 

N. V. 

UNPICKED Packet 124 ) si amps, 5 c. 
3 c, lOe lels. Appro vala. Eltuer UUtaere, 
jinx lUWfl, Itutte, Mnnlana. ^ 

1440 MIXED U. B., 2 bc, Baro ’Vatican 
cuorntmoraClLCB only 5 c to rolLtclPtt ro- 
queating rorclgn approvals. Lee, BrltlfO'' 
port, N. Y. 


























POPULAR MECHANICS ADVERTISING SECTION 



41A 



YOU'VE TrjfJ til* TfSt. now cft the bKtl 
"Chailtrtse Collfictlon" infSudJnE Cane Oowl- 
Lore, trluiiffle, Ottuffonal. ctmineni' 

critlTfB, 10c with A|N[iTtiial*- Ftc« alnnail 
eullectlaci, adrllt liDTUtl orentUiRti r:\ven fcru- 
lar cusL'cHneFB. lisrpald idltaiiLit 

5H7> JjflS Californ ia. 

4 rKBblTA (joya SuUe of H|»ain, Sa. 
enl,V ^!>o: l PCECtl H'K;? lO Peietn 

Xudfit tijc; eoiunltite ift, 13 values. 

$I.09t apnnneia InrludcLL Pamnuunt KcaiQD 
jCorapaciy, 66:K KasBau Stract, Ngw Yo rk. 

FItEI>^S5 Hrilifib colonleB with avi^y- 
alB. Harlan^ JiSOT &du1±i MarakOfld, Cb.1- 

ca col 

PENXl Apqnwala by Miuntry! Kovminir 

jltamp E^dianjic, KanBaa City, KansaB^ 

Phtlaleht parade^ tit'ampi. from 
cyerr^'Liere tnclu^Unr, cnniiuBjnioratLvtE^ pLc- 
fpria.13, air iuoIIb. Postage 30.. Rmutit ap- 
prcvala. Crand^tantps. 6l9Vi i^puth ^.^rlne, 

Loa Apuftlet, CaUf[^mla■ 

ALUU}kl Fr?e — for 4,0D<h 3 tajnp 4 , 
2.0DU lllutira Linns, tret tn Luyorc of my 
approTal*. H. P. Utern. Crtaeait Bt,, 

Lunif island City, N. Y. 

L'. K. — lJUO Mixed JUc. To approral appU- 

canl'B. K»33glfl, Tucaon, AriEOfii. 

KILVKK Jubilee packet. 2.1 TiTlctlei. 
with approvals. Jjlncoln istimpcn, &033 May, 

Chicago. 

COLLKl'TlMlSI Manr biveri for your 
Btajiipj Hated in the £vldc. ^Dc poAtpaMr 

Boi'al Biwkcp, Batade n. VV, Vi._ 

CRKPCE 10c; 10'Eplnia*Toc: -fOaiian 
ICc; £0 Egypt iUc. To Bppto^al applicant*- 
Ancher ftLainnfo. RutherfftteC N. J. 

50 STAMPS le. mW ohanlete, Albuip 

3c. RjHard, 416 TfcuiqiiL. Bih.donr 

MAMMOTH MjBt'eiy pai:keL rare itLamna 
only lOc Ip serloua approval a.npllcants. alia 
Taluable free premlunva with every iclectinn 
aflernarfla. Our gtaFUPS jire betO^r. Ditr serV' 
icfl Is dlfferei't- Fair-I'iir Btanfip Service, 

JSlIi Browning Rlvil.. AmndcB. Ci illT. 

CONEKDIiilATE Is I II. EuarahScciJ jsonuJne, 
3c tP approval appIlCAPts. Georgia Blimp 

Co-. Uccatur. fla. 

i^ENK Y ApprovaU free from Juith fSr 
serleua callect’ora. Plenty of llia^^aln.^ at 
up. T«-tcirj Eichauge. Womflinipj 

Chicago. 

20p DIFFEHENT Hlf. Approvals. Birhse 
Btampro, lO.'T Trafalpat, l.oitiLow, Caoa<ln- 
25 IflFF* Btajnpi, cat.~$L.IJu for oiliy 5e 
Tvllh appTDvala. T. Ahlqul^t, lo^j NPStranJ 
Ave., HrnotLyn. N1 T, 

30 LEiL'JiTE.NSTEiM ,c:ie To anprovarip- 
rHcanLs. Snitah ^Stamps, feloyg Falla. S. U. 

WAlt OeclaredL Ahyflji1rL|B 5 dllT. IDc; 
15 dlff. ^5c. fk'nll'j iSlIie Calalcguo $2.15 
poxtpaldr Approval*. VRIor KaE^man, ^CM. 

\Vciit HI StrecL. New Yu r h Cily. 

WOIUdl'S Ki[iatlc«l triangle, 40 beaut E cb, 
JOC. UrEuPnEltalorE, ITl^E HacrlEon, Cbl- 

ca gQ. . 

ilO U, ST I'l ua 01 wtruhne Newfound- 
land, >lexlnj, Eaiuda, Btlvadcr only 10c. 
Apt^'Ovala tttid iCat«Enicue«. Viluahlo pr«ml‘ 

^ifn. Hart Hlainp CeahnaTiy, Wt, T.^w[3 . 

tic ARC E Ceylnn lubltee, 27 ptlinr British 
cplonlea, Including jublleet, dn ulth. atiOiOr'' 
_al!<. __Kltlbuflc Eifhange, WwMter. Qblp, 
Make GouI iu«iey. Teachers .. scout jnas- 
tersi, clobrneiubcM feriueat our splendid 
agents' nutrti. Siibstantlat leferenre hhh- 
jary. iTart Stamp Cuuipany.^Stj^Louts. 

IDO rnFFEKEMT I'ouitmiLr'ka 30e. Fliira, 
£1411 Mortln l..aiiion .4ve., Thlcago. 

50 SIVLBLN, EO Belgium. r^Q DenpiarU, 
10c each. J'rlce llgt? free. Jolin Qraf, 1ST4 

Lwlpg Place^ New York. 

" Tl5"lD3Ft’EJlK^;T United States coioiueiuti- 
rallvca^.. Civil War revenues, alntiiilli. etc- 
l.'w with approvals: 1£0 different Sflet 20(^^ 
$1.00. IlllPQlB Btampcp, IlDcItfDrd. 111. 

U7v7TKl> Btatca in I xt urea 50c, Belgium 
dOn, Canada T5c lb. rcBlpBliL MIbiIop Co.. 

45T3 Ncnh R ac ine. ChUago, 

IDOO me, Willi Bppruvili. miwrt 

Hale. Dept- 1'. Palest ln^, Texaa. 

MAGKIFIEH. Stock hWk, iLaipp album, 
hinge?, watermark dcl'd-torj perforatloa 
gauge; iDllllmclfesCale, packet Bcarce aEampa. 
Prk«' fie VrKb approvals. AElaa BtampeOr 
BuX 402^, Culvel: City, CaTlfomta, 

SCARCE ^Iprpceo alnoall. Eritrea camel 
glaiup, mapa pf etamp eounlrlcB, watermark 
detecter. hlngea, pcrfrij-Bilon gauge, atamp 
alhuin many SCircO aEaippa, 5c with approV' 
ils. QUt^lor Stanipcr\ Rox SSTO, 

Btatlon, _Lfn_AiicflC)i. Call Torn la. 

FREE I 15 DllTerept Peru to apprtfval ap- 
pllcanta, encloBlng poatage. Hanioa, 3535 
FuJ lgripPi^ Chicago. 

^NEWFOUNDLA^'H, H Eifferent 5e with 
gpproYula. Hudaon Co., Plaltldetd, 1^. J. 



KOREAN Bed CinaB Stamp I Egyptian 
alniiall 5el Approval. RrCeicnces, tStaiup 

Ccnlcr. Rt. 10, _Et.a, F^ Mllwiulvire. 

IMCKET or (JuaUmiita 5e vrkih ajiprovalE. 

Dimrii 2353 TiVlnneinac, ChtvigOj__ 

U. S. illituro, lUUO for 5UCj uvei; 60 TB- 

Tjftles. W. K H'se r, Irvington, N, J. 

25 JJlFFEltE^T Caniidii ie ; loO GerJuany 
it; 25 J Lilly 2c; 45 Hungary 3c; 2' t^weden 
2c; li3 BrhlJjb ^(jlomala IF: 25 Greece oc; 
2 d Peru Oe; 2u Japan 2c lb general terelgn 
approval bupIIcbuIb. Feun S:jtaiap Cb-, $ 

Llv lngBlorii Blnghaiuton, N . Y. 

ALBL'51 Lcuvefl.-^LouErlcar atamp ktbrles, 
year Jl. 23 ctHumemDratlvcs, premiuTn. Na- 
tional parks 10c. IteynolilB, Flint, >Iich. 

5 lUtlTJSH Jubllcee lOc. with apprOVitlB. 
fieltheF. 1527 No. Whits. New OrleanE. 

liD DlFFEUENT Including United Btatva 
cnnimeipnraLlves 10c with apptrmala. Ttlcily 

Starupfo. Ifavenporl. Iowa, 

KILVFK Jubilee, trlannlv, alrmaiL All 
lueluiled cmnpleta collection ever; weBiern 
henilxphi-re ei.niptry — t^iiper lalu^ guaranleed. 
■Ubly loe with double premlKm apTrevalB. 
Mulual E^tiiup Service, Bui (105P, Vcbluru, 

Calif. 

FREEH Searce triangle I Ret 50-jear bid 
Uf R. I Packet lU^gnldeenC ph^toriala luclud- 
InB EtiJtllih Silver Jubilee, faiuous Spalp 

GoS'a *niJ Newiealand Klw| Hlrd! Thl? $tS 

fwnbErtatlcm ab?vlutcly fref with hatKaln ap- 
proyiLlt! ]'CK^ta£« '-it. 3T|dwpbi:| Rlainpco, 

iPisi Mtdwijod yLtatlun, Brooklyn, N. Y, 
iTNiTtAi suies— Ko djrretciiL 25e, chaa. 

Rcltter, Pui ^29. CMc a xp. 

CilOtlKt; Yuur pri'.nilUinE .TUbgLe rtimip? I 

AnliuaH IHrdl Alnugiltl Trliingle and piao 
atampEl FRK any ten frbfn bur blif appiOinl 
BcLnilom IhCluBO tk poBtagb. Stamp Im- 
pnrtcTE. Ahro-n., Ohio. 

m ETHIOPIA Hit Cat. at t].35_wEth ap- 
priivals. Tull a, Bug Td. Flalbu^h, Brook b'n, 

N, V. 

S3TAMP Uollevilora' Guido tu prodt tiHi- 
duclng re.sultB Jn modern stamp collecting. 
Plica 50c, L>amp Mailing Col, Meriden, 
Conn. 

FUEE-^Ueaullful al Final It from six coun- 
trlus, to opprovil ■pplItBulB Cpclosiitg poat- 
age. flruTn A Ct^. Norwood, Ohio. 

.iuxTR.MA.iN Joimieo paekat ne with ao- 
pmaEii. Ephraim tHaiupeo, illver Forest, 

III. 

3(10 lllFFEllENT 2 Be; 1.1 BD. Jl; 2,OBQ. 
(3,50. Fred Ghten, 630 7&tti Ht., Brooklyn, 

H. Y. 

30U HT.4,5ii'H luc. Worldvrida7“Paul,^DTi& 

Grand AvO,, New York. 

SILVER Jubiirt I 0 dEfretcrtt, oftiy it 
Approvals. Keating. £60 IF] Clinton. Jer- 
sey Elly. New Jersey. 

JMI! ILEE : Bril lib sTKct lubEleo ae?; 

only Sc to Bjiproval appllcantB. New Empirs 
Klainp Co., 2 US M Jew ett Ave., Jsrgey CHy. 

FREE I OorPi-ouB pkekot Including Span- 
lah alrset, trliiingle, Ehfp, animal, ulc., to 
approval applicanta incloEEng 3c posUi;g. 
Royalo 8tami>rp. Bnuth j*a>^a dc nfl. Cal if, 
FRME-^lUB IJlCTetefit stiLinpii L.5 *ppiMKial 

applli'anta srndlng rse poEt^ge. 5'aie Stamp 
Cu. . 2-ik W. Ixmgweoil. Grtrblt. Mh-h. 

1 1. LI ■ HT ILLTE D f; Sr j I ?t . Liiiiee 5BC; 
lairite fuuiplele U. H, price list trfe. Btanlcy 
GlIil^otiE. ^IHP Piirli ILkw, N. Y, 

FHKETTI 1‘acket pueer st'ampa from #]d 
fotmlilFS Including Iraq, lUuhltala, Choik- 
Eiail. Nigeria, with approvals. POetago Sc. 
tlrtmali m|w:o, P-liftij fVMr. Ifnltirvipncl, ralif, 
Glt'KNV Liberal dlEMhtnta on Fct approv- 
al c. RefOT^nce pleiiSO. OrlE HtauiCo, Kcr- 

rJgan .4v., irnlQO U lt j, N- j. 

liiG Diaiumici noEsiRn ga4iiE« m (51 

Ihc. anprovala sent. Tonka SpeeiaRyoo, 
Aibsiefr. ChRagb. 

SILVER Jubilee mlrture, 5Dd Bfttllli 
<;ol(inlci (123-150 different >. plenty jvibllcea 
50c. If. Beckman. Box 21, Blatlbh J, Naw 
York City. 

NiET-lL IVrfutallup gauKO 5c to approval 
appilrunts. Rcrricmica. Buckey, 25 W. 5tt], 
Dayton, Ohio. 

RUSSIA I 1935 ^'SportB" $ef iS> wRh 
appjuvalB, l£c. The Rlanij) ^hp^, N. 

Donnlj, Decatur, Jllln&ii. 

£5 Japan For 2c. Beverly Stamp CO., 
•^337 Va ndc IfirocL Chlcayp, 111. 

AIRMAILS I Pictorial ?1 frS different 
ttampj trwu strange ruurdrlrB (no Europe i, 
IhclipctlnG bcnutirul New Qulnee alnuall. 
inialJest stamp. Ta?min[*, Stanjclhar, ett., 
Itlc to gprirovil ipplIrantB. liargBln Ca, 
IHiT !tPI'. Xtani".n York. 

105 DIFFERENT, Congo. N'ewiealand, 
Gulni'a, etc,, 3e to approval applJeautt. Ex- 
Ira— wo scBrce alrtiYslU free. UunElkcr, 
Bax 223-X, Minneapolis, ^llnu. 



ETHIOPIA Set free Ip applEranl? for 
pcntiy approvals. £efer«tu:cB necesaary, 
Kmart gtamp Company, Gowanda, New Y"ftrk. 

FREEi; — 23 Different United ISlatea stamps 
to approval applicants. 3e postkSA BfOM'ulo 
staiiip Whop, Film, aikhifr^ty. 

FcmEltlN Ur i:n]lCd~±^taU'B mliturO $1.UD 
[HT r'^und (about ’MHiO). Sample 25c. 

Approvals scat. Ehner'i 192 A IVaahlnglpn 
m.. Ba^ilnn. 

200 DIFFERENT. Triangle, airmail, etc., 
lOc. lilUB mixed United states £5c. H- H. 
Parlton, dj(l Jllllstraet Cldg., L04 Angetea, 
Cal If. 

FREE I Two pictorial seta. I'oilago 3c. 
Hohert?, 9(llF Fourth, Rayclty. Michigan. 

AlRM.tllA^ — llraall. I'hile. Coloapbia. Ecu- 
ador, 2leilcb. all for I(Je with double pre- 
mltuh anprovala, I'rokrejii 8lamii Service, 
235 Koutli liopg. 1.0? Angeles. Cal Ifomln, 

Gt'J'jLHEST Stauip packet, liecclvo worlil'9 
smalleil lUmp; Vatican Ctty; gcarc* TAtfert* 
trlapgle (vslue 15c? ; 1936 Greek Bed Cruea 
pEcLuring colLod anske In Garden of Edent 
Australian Busbipan; new 3 pan lab 5 Ioioccq; 
Japfin 'quake sltivip ; ^ftnehukub; many oth- 
Ctb. Only 6e to approval ipplIeantB. lU M. 
Stamp Up., F. Q. Bug £3(>P, Port Cheat' er, 
^ V; 

LIIJERIA Snake triangle, $ii!l United 
StatcB Etanip, 34 Dlher?, 3e. Crowder's, 

1 2 7E North, Baltimore, Md. 

~~lfBEE'^41.4(J U, Ej. ttamp, our choice, 
with request for 52 page price ILst of United 
Ejletca and foreign atampa. Klampi on ap- 
proval. RefcrencoB necesiary. Xpeelal 3 Nic- 
aragua 1503 — 34c. New Uusgiuan S^tSinp Co-, 
1122 Pino Street, f^t. Lou la. Mo. 

UNITED States apprcvali. Bullivap, New 
Y ork Building, XL. Paul. MlnncButa. 

INTBRtiijriNQ List of Loegaino, cullcc- 
tiOPE, fvcO. F. Bugliea, Petcibocoug]i, 
England. 

ITNiTED fttatOB. CanadB, NewfoundlinJ, 
Mexico! Where? dur "Four Star" approv- 
al?. Nothing like thrill 1 Write today. Ncs- 
KelB. Itoa KQg. TuewHJh., Arlrona. 

GREAT Bargain] racket triangles, as- 
BorliucnL airmails, lot oM aaul recent U. R- 
Includlng $2.04 and $5.Utt ftampi. multitude 
□Ihers and ueeful louvenlr. Every thins only 
I4e to approval applicants. UnlOP Klampa. 
P. 0. Boi 131. Toledo. Ohio. 

CA.VADA Catalog only 1 0c. with 54 dilT. 
ClbadB 25c. World iprclBlB--544 dilT. 30e, 
I4BU dlff. S'e, 2440 dlff. ^2.54. Approvals 
with each order. 'Victoria flLamp Company. 
London 4. Canada, 

BARGaINB Galore. Penny approval?. 
_Cholee of thouBand?. rinod, I'E Inton , Mich. 

□ I ANT- FIELD Russian ^ppelin stamp 
(Gat, vsl. S4cl> and beautiful Lithuania air- 
mail triangle; also big packet of 53 dlf- 
f tamps Including Axerbaljan. Eplnia, new 
5IartlnE((ue, etc. and Illustrated H^tn — all for 
Sc tb approval applicanLal World-Wide 
Btamp -Oo.. Box C40, Camden. New York. 

J2.04 L’. S. CapUbl, No. 573, Current 
PD?Ul Issue. Cataloging only 5c. wltli 
anpriovaLil Giant IL fe, Uat, free I Tathun 
ft[ari>i?ift. Xprlnglteld. M a w. 

MOZ.ll^fB.[<lUE, Jamaica, Portugal. Rrlt- 
lab Colonial B — 30 different. So, DeptOif. 
Depart Fark,^_ra]]rornla,_. ' 

PENNY Approval B, that BsLlsfy. Nall 
Grtniterg. Ties fflll-F, l^hlladelphia. Pa. 

WEEKLY Stamp magAzIpe. thirteen weeks. 
Ifle. Stamp Journal , KaliiiiiigLm. Mkh. 

STAJ1P DralCra, J-our ad here wlR bring 
woorFriful rcLums. Aik me for preof. F. IV. 
Johnsion. Mahsger. Dluntlgrcl AHlvrrtEilnii. 
Popular MccIttnlCB MagaxlnCj 240 E. On- 
tirlU ^l.[_nilcBBlQL 

STA5CPS Sent on approfal. dllr^tUnl. 

Fred Hergberg, 197 Grantley Ai«., EunhuvEt, 
IlUnol?. 

SCARCE Airmail and triangle. Beautiful 
Uruguay "By Eng hanve" airmail and scarce 
Oualcmala triangle Ismalleii In the world? 
ire Included In pur big packet of 44 differ- 
ent rtajups from AIouHes. Grand Llhgn. 
Veoenueta. TtrUlsh and French Colonlej, ote. 
All for 5c to approval appllbauu. Big II- 
lUBi'rated lliii free with each order. W'rlte 
today! M}i?tle stamp Co., (Dept. S4V 
den. New Tnrk. 

S04 DIFFERENT 14e. Rig hO% apprbv- 
_a1a.__poyeft_Ftamp, 33 State, l-toChe^teT, N‘. V. 

THIS Ad wprth S3C. If you Bend for our 
approvals and buy 54e wqrth or uiore“-larpQ 
telectlon of U. £$. And rorolgn^ressnnihle 
prices. Mortoq Slatap Cs., 1121 Olive, 
St. T.oul^ >1(1. 

Sl'KOlAL VYhilo they last. 144 different 
flaujpB. $!L40 catalogue value, 54g. UiJdOJL 
j 05 WetKinah, Oak Park, III. 































42A 



POPULAR MECHANICS ADVERTISING SECTION 



KOOKABURRA BirJM trl«nrflel 

Df unuflual rantilninv 

KagkBburn Blril. tU7c« BoJIvii lfiin£l«. 
f«JDQU4 cuancy aLaiitp l,)jTlnl»Ll on cur^jtHNiril 
And alAU uatid as cuTrctKjflK ■tiniulij Tmiii 
AUilni and Uracil; jblti. anljual, cditi- 

nieumritlTf. ate. Ad BurOlJ^- Only Iflc to 
ti|.i 4 ’jroL'Al cppliranl^. Cftin 

tv, llt-i [^ta}bi Si., ChJi'aifD. 111. 



RARE COlNa 



ISJi^ ISd['B JuBl' eff [])« prtsB. Andrt- 
MJi's l<]durillonil FIJIU t’OJn EUwIc. Jjf uplll 
l>H«oib«r ^let. Srrn5 mimsy flieder ar atams^f. 
Or irlll [akr fDur OM egltii Iti Irada, witH 
Sjc In ciah, I(rir t)Wlc. W. K. AnderiDU, 
Siiltr "]^^ lO a ^u tQi Hlutc, _ 

OLO i^Tvitry wanta'i], up Id «arh 

pSIld Tor old ftj|na, VVe par fiDcVd'a highest 
prlr«^ tl'inlrd to buy any ditOr pf half 
rentji. t:irna rrnti. 'SjriPB aaiilr root*. Indian 
hi'HnJ renU, 2c plwD*, 3c ylDCcd. half dUnei, 
if Ur ulecaa. trad« dpllin. <Old JnUars to 
CSU.au frnld plci:-». Quirlpra ilttod hrforD 
laiU. halt dulLaca bcfuia VBSi, alltrr daLlara 
bafnre aid pai^r monay, fbfHdn rrilni, 

rniBaed iwtaiT'? tic. Send dlmr for 

lartc lIlUBtifited before sendlnK r □[!!(. 

RcunArHXULniiltDPi. Uepl, G04, ljprlnBfl«id, 

yuan. 

RaTiR Qeleliea rDostar ruin, birMlH lift 

dime. \V. tVabb, Ben. 1B?4, SR l^eieral^iurj:, 

Fi*. 

OLD lluiiry VFdntfd. Will par J 10(5.(10 for 
ISfli dime, B, mini; (nO.Ufl for 1013 Lllsert? 
head nlrkcl (nu4 IjiifTitOi*, 1 par blr pre- 
inlpipa fpr rarr biEna. ISend 4:C for larsa 
coin fodder, ^la? mean mprb pruSt to tdu, 
B. Mai MrhL, ll Mebt F(»rt Wprtb. 

Tena* . 

^lao-U.OO FOR II. Eltcbt'Al nrLrra Raid 
for all pnlni rare and euEiiiDon. uuld plurra. 
Some uorth (nOOO.OOT fiyrrliTn rurrciirita ; 
Elli:keB before — tl 3 (l; LlKierty nii^kela 

before I fll 1— Sri(Ht ; Indian head C«iU* (l((H(.(l<h; 
IS 09 cent tld.OOj enraantd pDtthBt at4mpl 
1 13.40; half centa S2Jri.40; intf dlinri 
sit;:. 00; quart^ra (340,0(3; TtartlMiat CUI^ 
rnirr 19.00; rylnnlal roJna (IIOCl.uU: ISdj- 
50t $U0(5t UibHiJian «liia «te, 

TDt Mir complrte l:9r(A tliu!Ur«t<'d 
fitalni; E.»cf4rrD arndlnS re inf. NalLviftl'lloln 

^’jg ■ n p p Ti>^ rP" - H I S 1 1 r liiifliri d . '^fa t*ar•(1naet1a. 

^ i'OiniKMOH.VTlFr-; IH», Llnfoln, Fi- 

IrlDl, BeB<|ukrntentilnl. (>reK«i Trail. Mair^' 

land, Arkenfi*. Sun IllrjrP Sl.PifI ciirli, 

FlKlily paifr c^ralnaue lOc. Kprmaa igibolu. 

Salt Lain. Utah, 

ao ASSORTKrj t'oltii 2'c. 100 colRH 

^11.00. t>tto Oflilehon. ^lV^L^amatQ^rn. Kansaa, 

13 DIFFKRKNT U<Hhb 23c, -SO old totba 
,>Or. Coin EtchanirC, Bui 2334, Kcllfiaa CILf, 

MD; 

Ftm Sale; United Statei rare mini at 
special PTlrcs. Bai'KAln lelllnif price llat 
nd 0tlil'4lrul4 flOr ^dM Inker) 23e. Amy, 
ifai 4K3, Mualmace, Olila. 

VTK Buy litot, lOiifl ami iSof Indian hcid 
centa. Full Infumiation une dliua, MaU'lrh, 
ys^it fll.ift, AliiMjDfl, Ff. 

2 UNCrnOUT^tTEI^ Coin*. 4 notes, lilff 
barfiln Hat, ill lOc, Hubert' CB,rcat»a, 
St. Augusti n e. Fla. 

FIlRFJ Fereijtn cetn, banknate, and larre 
lllutlrated cola eatalcwue. Send 4c poatAsu, 
Coin cppFDTcIs seat. Tatham Cri'lncQ, Bprlnir^ 

ftelil-IJ-~>. 3 tcHi, 

It.t llR T'DttVd Stalei, fnrclfin coins, icar 
medals. Catalofua iOc, Meufclle, ColDranlD 
PnrInffB, roleradp, 

UNITKD Htatei. Lame cent. 2c brenu, 
3c nickel and bp retain flat, 23c. Thlrieen 
dales larae c«it 4 , SI. 00, B»rra P, CqiHId, 
Auguata, 3(*lng- 

tif,4EI To t,~hOg.Da Euh p*ld fer old edna, 
Keep All md maney. S.end 10 centii fur lUua- 
irated c(>ln Tilue boo^. 4id. t3^uatant«d 
prlna. Dujinjt end ICLllni. Cbin RXrllansfi, 
Bdi 3, Le her, N. Y, 



CAMERAS— PtiDTO SUPPLIES 



THE Leudl, the neweit, smtHest, biCst 
dependable and must easily operated Optical 
eipcfure meter made. Is only % Ike sLtr Of 
a packet of book matnlie^ and sells fct only 
12.00. Briually enU'lcnt Iti ilajlIjehL or e^l- 
flrlal Ilhlbt fur at 111 or cine camera*, It 
ellmlnet'ea erery pniilbltlLy ot under ur orcc 
citiHHed nlclurea and will siwn pay fur llnrlf 
In nim saved. Leather rue, extra, TTi 4 
Ideal Ctirlalmaa rift, aak yuur pbolpjtr^tdlic 
dealer Ed show you the njf If be cati- 

nM supply ymi, fend k|a name and remlt- 
Eanre direct tnb MliYiChta .Vtnorlcan Corpora-^ 
tlDU, 4S3 Fifth Avenue,. Ne^ Torir, 



^T,vKK ^iHleJ In phulofra pity, Learn 
nulckly at hiuiie, Spare or full Lime. Fesf 
pliitl, Fmlnif viucrlenre onliocefiaryr 
CeiumDU ifllrtOJ edmiUtluti sulbcleul. 'WrHO 
for full InTutioaLlDJi and rtHiulreruckEs, 
.^iLiuerlii'an Bf'liool of PliptHtBiiLpliy, .3001 Mich- 

Iran Avenu e . UenL, 1(43-11, L'IUchbo- 

t!ET Tlild 1J2 pS^e Ijijcik free. Conltina 
CDUiplete dcscrl]»LlDns acid ricir explxnatlHtaif 
uf all ltte*l; tUveloniLieikts In phuluBrapMy, 
I^aPirraa, Eiwoe muiief, lulcteacDpca. vt-itlier 
InsVrUjrienla. hBRUaelera. Slunn Euides. Eelf' 
scopes, Held slinlscs, blnocuLara. rmupaases, 
luagninGra. rcadinf rlaa^Cf, etr.. at tensa- 
Llonal Imrraln prices, ideal a If if far yaunr 
and old. ta'rlte for iJlta free booh. Central 
Camera Co., Dept. K’ll2, SlLQ BiHIth VVabaati, 

ChlcaHD. 

^lIlN'f AL Mii^Uriure auide. Correct ei- 
IkOsure itiHtanily wllbaut meter or lables. 
Shim COnI In bhq In fluiiFL time. Send tl-Of), 

Pia, n.7 .Vlarton ^t., Vew Y arlt . 

PJluTt> Farjuiulaa cemnDundcO, Btaiup 
brines detalli., F ro^ FdEoUU. Aurpra, 
Have leu a ciiFiieraT Bend ten ctnu fv 
recent nuinlirr oT Our blit inaeaiLiiie. fhowlnj: 
lian tn iiiilce helEar pklUfea ilbd tarn oipney. 
,\naeTlnu] Phelpcraphy, lili Camera tiDute, 
ijejl'rtn. If, Afaav. 

INCOME From your camera Instead ef »- 
penae. Ldtv coat home ruitrae tCOrDCE VPU tn 
titake phota^raphs for mafailnca, CiMrapipers. 
advert larrs. Tremendeus demand, Kerb gp))i.] 
niuney wheretfr you Mrs. Free hmk. Uitl- 
refsal I'ltutDcraphcTB, Dept, J04, 10 tVeut 
23td Ht,. New Tork. 



PHPTO FINISMIMP 



3ri BKArTIFUL BmbDuaed Christ maa 
Carnisi with ifjtcelopcs. Made from, jour koilak 
heffaLlve, $1.4)4. Kodak prints each, 

Turspn PhptD Sen l rc, Turwu. Arl itMta- 

BE.IL'TIFUL Chrlitripas card* (Tnin rDur 
neratlve G4c duErn 'alth envelestts. Rnlla d*' 
velDV’cd 2 nets ilatCHl pletufes Zltc. lEenTlJitf 
3r; over 24i reDrlni* Junes Sttudlos. 

Da vonrmTtr iM^'a. "tVhefc the Vt>*t IteBins.'' 

I .\l :u IJ DI .\TI£ tfervlcel Nd delay t fiut] 
fully developed, carefully nrlnfed and t^o 
lioaullful, full-size 5t7 dDu(;le weljiht pnt- 
feksilonat enlerE'ements (df one tinted en-' 
largeiuenll — all for 23c coin, Tlie experts' 
cliolcel Rriirinla 3c rarh. "ETnc Phnto ML|I, 

110x11291^, 3TtitPitinol Ih, >llnrt, 

SEND 2i CeiUi (r^ia:? anil ncKiiiJyca fnr 
three pCrsunnl tdiptP t^hflstinns grrctinir 
cards, aunk rentre entltot'ied lDt.-luiJlnK heau- 
Elfu] t]f*ue lined Diitelopea. Rosnoke Phntd 
FlnlslilPiI Co., 3t)& Itell Aye„ U pauflke, Va. 

iTEfT^t J NT?l ijc. Films 4cveCi'ipeil, Iwii 
prlnta each nesarlve, 2;Vr. Skrudland. 

I'nil.n-ft fieorEe, Phteago. 

t>NB Kail derelo]»Dd it nrlnt± ;^4r. hepHuti 
l^r each. Work Btiaratiteed, Frannle PhPtO 

Service, Franiile, W^oni l iiB. 

BOLLB DctdIufn^, tyro beautiful Nu- 
tnirder enlaruemenla, ej^tit Nu-burder prints, 
guarant'ced fndclesi, coin. Giant Snap- 

Hbprs, IlflH- A, Ct rL-r]:b|i y . WK 

39 UBntt-VfS. 2r:f. Uiiteyf orilcra Ic per 
print. 110131 del e toned afld printed 15e. 
Trial Hor fi, ttlverilriive. 111. 

ROLLR Developed: and printed and two 
enlargetLienta 2Gr. Pruinpt acre ice. Electric 

Stjidlp^ Dept, FM, Esr nna lm. Mich. 

15 FliOTciOK.APIIlC Chrlstmaa fxrdi 
Sl.OG. Btautifnl ^ift entari{ement free, 
Haiopio tmm ynur nrnatlrC' lOy. ideal Photo 
SeMre, Bqi 3253, Palerson, N. J, 

T'HOTOOB.tPmC curl *t mas cirdi, 241 for 
tI,4Ht, Send >'Mtr nrsativ*. --tKcnEs wanted, 
WRasfMitil Service, lints I2r). rhrl a , 3laa-i. 

SilO PHOTOE Any sub-ect. Movies. 
Blimn for barBalna, xkhern. jO 9th. Trou. 
N. Y. 

FILMS? Developcil. j prints of each 25cs 
34 renrlnti 35t, Fine I'lWtO, M'3U4. Sv 
Uila, China gft 

CET The best. Roll developed, hrautlful 
hand Colored enlarrentent, i ncverfaiie har- 
der princs, 3C>c coin. Prompt service. Hun 
Photo SCrytra, Drawer T, Sf. Paul, Minn. 

ia reViuni:s 2!5c— F irma developed, ifl 
prints Fnlarfeiitent* Ail 41 — 2 nc: 5i7— 

14c, Tj^v Photo, M-24trp7 Neva. Cltlcaa o. 

C03TF.\n£ Th4 difference I Rotl dcval- 
oped, two profrislonil double wclsht en- 
laritcihenti, 9 fuaranteerj prints, 2:^: coin. 
Excellent acrvlce. Nation wide IMioto Karv-r 

lea, Bni 5:i;t3. ??f. Paul, NMnne^pta. 

ANY Rlzc kodak fUm developed, 2 pHhla 
of each nefatlro and two free enUrrcmant 
coupona, 23c. Reprlnlf 3c fich. We make 
heauttfu! t^hrDtmas rijriih Front your nega- 
tives, Rumaiers' Sfunlla, VniOftvllle, Mis- 
Euurl, No order under 23c. 



TWD t'lofejslanal enlirgcmbilts SVLlh each 
taK dev*lDLied and printed !3c. EiahL ro- 
prlpts, tu'o enlsrEtements 2 aC, UyBlnii^, 

HIver Otove, III. ^ 

2U llLl.'El'UNE Reprints 2oC. ujl' en- 
lamomcnta file each. dEl(5 enlantciPent-. 
>end tilcture or neBatlvo. 23c. Neverfadt, 

llaytyood, llllnola. 

IOJLLH ltLL>hiNl ! Developed and printed 
wjLh two MupertPUE enlurBemenLi 2fpc. Extra 
ejdarsenaenti four for 23c. Novrtona, 31ay- 

wa:;d. IHIjiqIs. , 

KNLAl{G£3IENTit From miniature nena- 
tlveri 4appruilnnately di-i Inchesi 3c each, 
when ordered fn^m complete roll. Fine frrakn 
Jeveloplnji 2T)C, Foluihop, Inc,, 134A Weat 
:E3d St., New Yo rk City . 

TB'O Si, I'lofcsslonat onlarKcmetits w|lh 
each niiu. 23c. LUbthiPC Film Aenlce, 

LaCrosse. WHs. 

TltlAL Itoll developed and S iirlnta 25o. 
IteptlnU lie. Hand I'olored photo tlhrlatmas 
L-ardj or photo Ereetini;' calendars from any 
Iterative life each, 14 for $1.4)4. Silt) en- 
largement 2 Ik. '3'ounjn Photo Eervlco. 493 

Hertha St,,., Albany, N. Y, 

KtIDAK Enlarsniicntv 5x7, lOc, J far 
nitarlcr, coin. Hand best negative fdlio), 
YInt Photo Lab., DepL, 5, C^lar Baplds, 

Towa. ^ 

FJL.^IB Developed. ,\ny xlce. 23e coin. 
Including 2 enlarseinents. Century Phato 

Service. Bax fl29. LaCropae. ^VlaconHln. 

J}t],VL”lTFLT, tlHitciiLng prluta, roll dc- 
voloimd, 9 ruarinlcCd g1 Ijl'en Ihf prints. 2 
mlBrgrments 25r. American Photo Eerrlce. 
^9_|4L NIcolll't. Mliinc a polls, 'Minn. 

20 Jll: Pill NTH 2r^e. iielirTmTTToQ^ 

TtolU develop?)! yrlth H prEnta Nord- 

sknr. 4. MaymwHi. ill. 

II.VND Colored en Increment with each ItilJ 
25c, 49 reprints CUe, CoJarrraph, iJunnlnf 

iitallon. Chlcafp. 

FIN Ed Flnlshlnr, RdIIs developed and 
prloici], CoJ^nol cuinverment. or tifo double 
lihOfeislMiaJ (n|arg«o)«J!il 3 all for 2JC (cDinl. 
UcELLiine. iMUJohaliy knijirn. MoenConi svipr- 
rlur tiualUy. Mioen l^ltuto littvlce, Box P-947, 

l,jt:roaac^ Wit. 

Pl'hM-TlFUL 4’uloTL'd enlarxemenL with 
each Him 2.>c. Hperdy lervlcc. ^Llsfactlon 
Bunrsnlcrd ot money refunded, LaCcosae 

Film l.‘Ou)bany. La Cnos se, W U. 

HULL Dev'c Loped, two prtntiv eitrl; uegatlve 
27ic. Rcprlnti 2S^c. Lnlargemeut roinvon. 
tVlElaid's, Roe 35J5-A. Cleveland Heluhts^ 
Ohio. - 

ROLL Developed and 10 prints 2oe. Smart 
Photo, ^Vlnotia, Minn. 

ROLLS Dcralopcd. Twa beautiful double - 
wclt;lit prnfcasloniL onlarBementa and 9 
miariulecd Never Fade Perfect 'lone prints. 
23c coin. Rays Photo Service, LaCruaa^. 
W'lifooiitt. 



MDTI43N PtCTUHES AND 
SOUNO EQUIPMENT 



MOGirLL'ft Bargains; Bell Howell pro- 
icetor t.j&..'4. 7.'4 ivfltt. tJiQtor. fiiil Coutfi) 

projeefor $94.59. 23'’i.!HJ" roU licaded 

F.nrccn $2.SH, A'Lctor Fiourflfllro outfit 5t)4 
Wi'tU $21Q..)D. Agfa 1G4'' automatic camera 
sni.93. inn ft. ntma $;i.40, sound 

El 1.04, aoumllsc $9.i»5. Free ctilalogiie. II ' 
lirtry nims sent anywhere. Trades accepted. 
3V« carry if, 9HMM Him, eq.uipmpiil. Ij.jM.M 
DcYD' BMindtllru proieclDr. $114.50. with 
ampllfler 31.S5,99, Holmca 1,904 watt pro- 
lector $i;9."'0. HuKVtT DeV^ port aide S42.7i4 
nomulete. Get our prices fif*L. IB Mil Uoi- 
t<m^ R o ad, New York. 

myTyi PH.-Ma^-Art 14>c foot— 14>9 fool 
Pojt Eye -Hetty B)jop — Mutt Jeff cartounx 
$n.i54) each. 3490 Feet' 33mm film $1.99. 
I’roJectors-cimerivS $3.04. lOtmn tilklet $29 
reel. Wiildo Fil))iis, Bin 554, Clnrlnnatl, 

E.\H\’ Terms I 6 puiu. — lijrain. eviulpiment. 
ratal ague free. Elder. Bept. B-1£. L'beJsta. 
^JissachuaettR. 

15MM. .AltT Films, Uraitd new. 19mm. 
haaid projector with (t Ft. Art Him S1.H5. 
2 "h! for art samnle, Hcjid 3f For Illustrated 
art" fMalogne and fmnplelc Itlmm. llslj. 
Holly WOO)] Ulne Film lyistrlhUtAn, l45f No. 
lHglilan)3. Hollywood, fallforiHa. 

14MM. FILMS. Supplies. Hal Sc. Edfo- 
worth, Box 135. Blue 1 aland, llllnola^ 

DB3'EL4>P Tour awn K?mm, movies, tosn- 
pleto outflt. IS. 7.5. Cut* C 4 it of niOvIrs 7S^. 
Literature free. Hlldman FnglnrarlUg, 45? 
Irvin ,4 re., Rpche^tcr. Penna. 

FkHK — 143I3I, hargaln llita. Popular star 
nmis up. PioJectarE $1.04) up. ,\rL' gam- 
plc 53c. H cf ne ?Tqt1c^. 'Ri>x ^2. Easton, Pa. 

'■.^lOVIE Making ^tide Fa!vv'‘ 59c. MDor- 
flcld-.-Uiannon, Nut ley. N>w Jers-ey. 
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iBHFjiiJn tountcr: C:Ip« hpadttuar- 
leri offEra n*w A-?h bevcii 

Iti flii-Ji. l(ILi ft. cajiitm ii'llti 3.J ifPi ut 
Hell i Howell TUA with Oookr 
I^ni and cane it N'1 -dV'. Genretl n- 
winLl and (lujuLnyt -I'i.llt) ■ sCl. fL. 14 

jum. Mono nino, Includicm rcvcrfilriij, 

Titfl UiLAA ItaritalilitnijL 3Lf> Ih free. AtuCi 
nKiAtu gf 9tlJI emuerna. for yaur 

rriM cutry. Ub^e CuiGrr* G-SieijanTj 1T0 

HInHaop ftt.. Chicago. iniNPii- 

t}L'Pt]UiK[''KE'^L> I'ane-ti^iHallc lliiJDiii fllnv, 
HH> fl., $3.1 a. OlfiHir iHin^ from $2.14. 

Hamiiiu in ncvr, UKi equipment. Hend for 
clriiuliT. FotoEimp, ^V'esl 3~d New 

York. 

H%i>r FILMK; JTIckHil' Sign^E, travel^ 
gtherfl. Llrii IrcE. Lditi'OJn Film SerTlce. 

li^)I 243 -A. S HF lniWr Mlcfi. 

IriMM. GAJfKBAS, fllnirt. Oal- 

ilnug E. 3e. lllfritil yilniA. Hgc-Jld. Uliio. 

UAHGAlNK— itIMM. FILtii, ectulpioent. 
LLatt. 0. T*Vlftf. HgT 534 , Go m lna, TJ . T. 

3SMM 141 FEET 3:m(i I'im 1«staJ!fi. Fct- 
locca, proJn'fors. MIIIa- 

ja]#j TJ B w JprsE?. 

1UM.VI I'UUJl-JCTOllH. CmieHA. iJeijcifln- 
ilvB catBlDiTue, ]f. b. Ki 7, 4fl Linden 
BrMk]yci> _Ncw. York. 

LEAll^" llgtlwn iilrlurv theatre UUidnaAB, 
DpportunllleE. H«pe'stu(l$ (tsiiilni;. 
Elirht]! jear. Free catalgu. TtteBLre In^ll- 

tulc. Fltalra, New York- 

LOOK] SJMM. iU Feet 7Sc. Banzaln. 
'Netion Film. 35 Church St., Bodton. Maaa. 

IS.U.VI FJLMt! Bou^hl, aotd. eiehRnjted. 
CitAloirug. Ilk. FulDEhop, I3dA Wrtt 
Hew Torlii. 

8TOF Kl peri III rntliirt Elite tltlliiK gulHi; 
prlntB lltlBB. genii fpf nlreular. 1!2 South- 
•wjist St ar k. Fort laml. 0™i;on. 

AVEStEKN 'ni fjl (er3— 54l“ftr“S5fr“ J(T&Ey 
Filmpo. It Lrti I ariLj , LakETrggd. 1‘lhlg, 

imi.M. — IllE ^CockE — Lciweat prlnal 

Slirnlf, sound rental library. Dime brltijie 
mtH.loEUe. tn'O ''end" titley. Kfatlq Plc- 

lurrn . 1 1 gyen port . Inwi . 

FlIj'.Mt'. ramei'aa. nrojEctDrs. bouRhE. lolcL 

Bliiek, BjojfJway. New Torlt, 

:i.nM^i. ODD 14t)h Ft. $1.63 poilpald; 
frre nUn cement with order j ii^ pp. rEotal 
Caiile^. dime, gc-hcdefleld, Hi^tll ^gth Car- 

^ntfF. Ohlcagn. 

IjOOKI ViVorld'a rrEalesL "PaBilgn Plar^"' 
3 reel#. llinira. ^ncwl rent or purctiaae. 
Wrlfe ITEmenway Film Gfl-, 37 Chpreh 
Htriel. Beaton. >lasR. 

a MM OWXEHS: Kwn tlLllnr film, beme 
fl.ni.-ih Inf data. reTcrtinti. new arcesaorlnk 
tiellar utiniirBa. Infonnatlon free. Film 
HpeelalMci, Bog I5S-A. El Mople, Pal If. 
in. ^HbTOI’LAY Ideal far litklnf pk- 



tuTca arrepted any fonii for nrlllcisjn, eopy- 
rlRbl and suliJDl^alan fa atudlns. KitahllaliEd 
1417. Booklet' free. UnlTgrial gcensrlo Co>-.» 
ithS Meyer BUr.. WasLcrn and Sierra Vlslaj. 

HftJlywood, Calif. 

Ihfl FEET 34^[>L S7c. Barfaln HsIb Sc. 
HotTraaii FLIm Servleei 97 Broad. Albany, 

W, Y. 

HIGEIKBT Prices paid for used itUl- 
nunle equipment. Send descTlptianL Fofto- 
Ehop. 130 A Weal 3S. New Yorh. 

FILMJ^, Proiflrturfi.. Hlr ep]n for IlitJ. 
Capital PrAduetloriA, UoS'fidBle, Kibsaa. 



RADIOS, SUPPLIES, INSTRUCTION 



ENTIBRLV T^ew milEIOn point BUpor- 
SEHsItlTe UX radio rryslal. Full inxlrucMons 
ter Eel Included. 40c pusttmlLL Bidlo Sup' 
n I y Co. . lUdraiDiTt'en, _ A H>etI a. _ _ 

R .y II fO KipeNiuenrert "^aird aet tiuiidira. 
Parta and hits Of paria for the T.H.K. Four 
iriUt all mrlal lubes, f»i Tuhe YOU Fama 
Kef. Ecrjiuvny Tbrue. FIvhj a^^d Fe^iiI- Tube 
LUtk OLant. Auto ttadlo and Portable But- 
lerT Kl- 1 deitrrlhed by Popular Mt-rbanlca. 
Lund Manufatturlnj: Oa., 43 E. Ublo. Ohl- 



AUTO Badln nalse ehmlnaled. Throw 
away sparkpLuf tupprcysnrT. KpucIbI tiller, 
easity Installed. $2.40 poalpald. State nadlo 
jle nlc e. K-200 3. HI ate- Klrert, Chlraao. 

FtLITEPFlf^hT IR lllatanee rri^tol igiri — 
iflfvird 2. lull miles. '‘Data." year, flifl, 
Lalwraiorka, l.ll-C Liberty. Han Fra iFltfo. 

MONET E llihlnjt tirnpk lonji dlllanro 
pryktf radk*. No fuhea or baitettea. Jieai 
dlatanro reeord* reported. Kut^TsenFlU v-e 
Melmuiu nryttal. ImfriirTiona. feBiititooialf. 
rafaloR, 2'e. pnidpajd. ^^letootlfe. Dept. 1:3', 
Fa1 nifuui nt . Kaniiiui t^ty. Mo. 

RADIO Enflnrrrinr, broadcaBllnr. aila- 
llnn and poller radie. Brrvlrinf. marine and 
MotEF telr-fr-^thy tiuflit IhorouRhly. Alt ei-< 
urban t«w. Citaloit frrr. Dodge's InstJfuLe, 
Aiuci St.. VaiperalsD. End. 



MUSIC AND MUSICAL INSTRUMENTS 



KAJ^^■ Vunr ow n intis leal Inslrujnenl. Gel 
free- dclalh -fit joUr ktlsk atflcc w write 
Fnscl On'laeb ME*. Co.. r.£l Sol WabaEb, 

jlhkaaa. 

PLAY Plane- by oiir at ont-n. Vnu luu i-an 
have musLi:al ll-aitik. 31.44 potdpald. LcElle 

A. Lind. Park Rbkv. Hi- . 

L'KHJU- — IteiiulU n^tlunally known InEtru- 
mentfi— baruiiJn prices. Supiily LluiUed. 
1^'rlL0 it uhce for InformAtlen. Tom Brmvn 
Muak Ceuipicny. Mo Soulb Wabash, Clik 

ragQ. 

lU: BUILT Band and urrikitra tiiHtru- 
menti. ilnnCstly rebuilt — -fully Ruaranteed, 
Cafakf at new liwimmebti on mitlfEt. 
lYeyioann Company, Dept. M-llt, Hllli anil 

Areh S |B., Phlladelptiia. 

SDNO WrilerB eppott unity — DhUildfroph 
record of your sont, man user Lpt. ^tuakul 
arrabfhd>>-^>^l^- Free Infonuatlan. ParBinoubt 
Koiir Jfri'urdlbR Slndfo, J-3. Warner Bros. 

Thea( re H- LiUdihg. IknywcMtil, t'allf. 

ljU NG U' tt [TF Its Wanted. Infennallon 

free, Bojjg 14riKe. 7li Caracas. Tampa. 

JLb>ri da. 

pfANO JjiEA f-ur IhoEC whg ran read tiotea. 
IndLrlduil IcsbenB. Uoiiipktc Dalnib}!, radln. 
erehestra. tcii'EtSne. Free parlLc-UJara. Bllty 

Bell. !)47 Fifth .VTenne. New York. 

AllLlJ^I.VN iJre^. .MuaIc Uouia are accept-' 
Ink f:onR iioems. woithy of publlratl«t. Our 
published songs are on sale. whEyerer mualc- 
Ie Eutd.. Kindly eiuJoje noatage. Ylemhera: 
Nallonal iJOard oF Trade. Adetnian. Btos- 
MUbIC fldUfa. AtUf Bldg.. Washington 

D. C. 

MAiN U'J'YP'iC~i*rinls inusle by h^nd. l^rac- 
tlrai. nrai. fiAt. fltily $2.40. .tionulypa 

Ub.. Ff- VVajne. Ind. 

SIjMfl Wrtteia. — Write for free bpoli. In- 
diana Song Bureau, Salem. Indiana. 

SONGWRETEBg -Get all Inside facia. 
Free booklet by famaua Broadway cumposei. 
CtonififrlLcrB Inatit'ule, 3J40 Wadawexth 

Avenue, New York. 

ML'SIl.' Comppsed to werd.i. Wonderful 
proposltl-ain. Bauer Bros., O a hkoAh, Wls. 

SflN(.IPUb^|g Wanted. Your Eong pub- 
l|»hed. National Sotuland. ''FM," Thomaa- 
ton, Maine. _ 

DUO-FLLX Herd! for alarihrtE. and bii:- 
nphonea eliminate your reed iruublea. Write 
for clrc-ular. Duo^Flei Rceda, 1S41 1ft Ahe.., 
Es-an t vllle. I n d. 

NEW Deal! Write Bcuusia 
je ntre. K hetman Branrh. l.^]8 .^RRCles. Calif. 

W.INTKD^ fJrlRlnai poeini, ipnRB. Get 
our prOp£.>4lt1on drat. MMlhf Publlaheri. 

Studio Bldg.. Portland. Ore, 

SGNOtVRITINC. Coed money beinf made 
from Bonrs threuSh lalk.lh$ pictUIOi, tadlO, 
phonojtapb, muile publLhert. ''Hit” writ- 
ers revise. Irrange. eguntwie muilc to your 
lyrlCf, Ij'rlci to rour mualt. We aubinlt to 
Etudloi aiLti oiber markrt*- Free yeadlnr. 
Send For booklet. Unlrersal Sons Service. 
071 Me.i^rr TUdg.. lTo|3ywi-^>il. rallf. 

HONG Writers. Send for our "PubtlBh- 
InR AgrBeiLienf. " Mr-KInley Mujle PrinterB, 
liQi E, r^ili St.. Cbu-ago. 



BUSINESS OPPORTUNITIES 



WE Ktart jvMi In huslne^B. furnUhlne nui- 
fits and Instriretluh*, OffVratlnR ‘'KpeidaUj 
Candy FarloriJf" liniilt. Ali?n and wuiueti. 
earn $2".nfl up th $.[i.44 weekly, all -or atiare 
time. Bimklet fre^, W^ Hlllver lliifiidak. 

Inc.. D raw:er. L . i : g*l Or kn e e. N. .1. 

KTE.MIY' ProHlB from your own huBlnv-BF 
n-nlerprrKitlnii- guitars, r-lsterns. allgoi ete. 
Nn extra ociultnoeiil. eiporlcm-e or yperlal 
pfe'rill ration I Get detftlU. Ameykan Flurgylt 
Co.. Cincinnati. 

W'ORLD'S J..arge3t paint hianUfavtuferE 
tTCBle oppprfunltiea in paint drmPhytratien 
work Unlveisally. Good pay. No Eel line. 
Send twenty- five rCnla Jn enln fur dctalli. 
^fanufieturers DernonElintltm Werike, 1423 

IV, Ffl-lri'trw. K[w>1fpe. WajliltlKl-nh 

LEaRN Aorount roll eel 1 dr. GooiI income, 
quick roiulta. Inlereatlnr iKioklet free. 
National CoHeclora AatLiolatlon. Newark. 
tlhlrt, 

lAtGK Men. womEni earn t^-SH> dally. 
helllnR new wln-ilow rlraninf rompntmd. 
!! Aalepi AH. hotir iIhiOv It, Keneea H.pecEaUl-eE, 

Gmeya. Now York, 

Ttf.tKE FbbI Bvllinc pr-mlucls at home. 
Formula ratalgg free. Kemieo, 314. Park 
Hlfipe. lit. 

■'144(1^ mOFIT." Stirl your Own nOT' 
elLy bufilneBB. 14 paaea of valualile Info-mil^ 
tion ''fiEB.'' W'rlte IdlIot. Stewart 'a Rtudio, 
2I4S W. lUlli, Chlenitu. 



BIG Muney lb kafl order buElneaB. Biunll 
start irpws big Iwause :jr atamp Joea Bala*- 
man's work, 244 Saiaa- by umll can be nhacle 
to 1 3jy foot'. Anyuna. anlvUieie fan earn 
and learn quickly, |3U fu $1^44 pHiintlily i^a^- 
.^llile In Epaie Lime. Big 34-levson OOursO 
".SUCCesHful KelllbR by ^full" leucheR ae- 
ctet^. Written by ewnar tl,^UU,iiu4 ljusE- 
ueKi, Write for free book. Prosperity InstD 

tute. flaa Eaat SI 9th St'., New Yo rk C l ty. 

KaHIBH. BlgRor money In Ltiia new In- 
-tluBlry, Beer drinking makes every eafe 
Liuoth a great local center of attraction, 'fhv 
neautlfui penny -operated MoLleme Peanut 
Vembtf lE ptaerd In cai’h tiogUi.. Wc tdart 
yuU Jn thEa protltabk. FuBOlriatlnJi: busEbriia 
for Iria than prior of a Euit pF tlolbcsr Nu 
Bt'IIInK -no hard wnrkr Be yeur own hot^R, 
Full or part lime. ,\i't fast. Walzrr Prod- 
uotB, j2a Htlntion lUvd. . MlnncapollE, Minn . 

f^.l.TEN'ri^>!nta]l ideas may have Lirgc- 
eoEuraerrlal pqyalbiLlileE. Write luitucdiatrly 
fer Infonnatlon on Emw Ln proceed and '"Hee- 
-Dxd of Invent ion" forni. Delays are dan- 

gerouB In patent loatt'cra. -Ctarence A. 
O'BiEen and Hyman Beruian. 9!^ 7 ,li'UmB 

Building. W'ashlnRton. D. C. 

INVESTKJaTE TLie eolleetl-pn bu^lnc^E. 
HlRhly protitable ; quickly learned, CuJe 

AjHriorlateB. Hyracufle, N, 

IMG YEoney hand ^ngrivtiig rdUber pribt' 
Ing plalra. Cnsy, ctUioliLi' karnod Injtruc- 
tiona 29c. Big CHlilqr IDc. Becker^ 32- C 

Hide Armue. Bn wkly n, _N- T . 

i^TABT O^'n busln-r$s reElJyrrlnR miirora, 
refEnlshlng metal , plated artklef, auioparta. 
lablcwace. Riper EOnce unrvBceflaary. Sntall 
Investment, cxuci ti Enal Eon outfit. SprEnk|e, 
Plater. 1 37 A. Marlon. Indiana. 

INCOUPDEtATE Vuur liuaincBa. Llbai-iil 
IklUhvart' laws.. Hell Eharrs. Jtalne cap It si. 
t'ast 134. FreO detail $. rocporalloti Fl^i-gl 
Co., Drpt. I'M, tVltniEnab m. laT^ are. 

POI'CtHfN, CTl^|^etta. etihmkrlap, potato 
ehlp. sAiird nut ntacHineii.. Luna Eakins, 

I4l>4 mail Ht., HtiriftKlicTi: t. Oh lo. 

GHOW Mushrooms right now— a.' Btcadr In- 
ccitrte — In eg liar, tht d gr jtabk. Eiciuaive 
mw proceai. Bigger, better, quicker cropj— 
tuore Idoney fur yuul tVe buy. Book free, 
-Y birr [fin MUBhrtKHU Induatrlei. DvpJ^. 47.'>, 

•PiTiinbu. Ont- 

LA'PEkT Motley hiikEhr l-dcii, Keller. 
942 Walnut AtCbur. llHltE more^Y E a ry1 anti 
lElG .^loney in malE Otdrr imslne-iB. Fere 
lessons. M'rlte today. MallservJ™, 2231 

McKinley. Berkeley. Cal I F . 

MAKi'rElt- ISUi-lJicdA upEiiittLmtt'y. Ktachivr 

Producta. 74- 24- 13th. Elniliursf. N-_V . 

HOMK Mailing opportunl tki, Uiiemlo 
anywhere. Llteral'uro ^tanui, ^icTvact 

Ytcrt^e. 1409 Dak. Elmira. N. Y. 

IfOYV Atifi where to obtain canltal. fiiHy 
explained. Free pajtkuJarir Slur Service^ 

Wapakoneta. GhEo, 

M,tIL BusEnrss. Start SJniill. KiAcvlhlng 
furnUhe-i]. Free Jafails. :MetroniaL]t, B-IS, 

Clln f lcinatl, 

FREE Plan?, bniaki. cEfi.iuUrR, Make 
ihoutandj. of dutlars Celling hy ijutl, Ifumr. 
Kpare lime. Mall OnJer liitb'Llute. 449 -G. 

Ylarcy Ate., Brooklyn, N. T. 

EARN Yl-pm'v. Bpare Lline. No rwurasalbg, 
poHilbllllles unlEmItgd- Kellt^t, ^4S Gar- 

urn. IFaitford. Conn. 

MAKE Your own protlucU. Employ agenta 
yOurEelF. Toilet articled, Boap. eilnLrts. 
We furnlih -everything. Y'aluahk hook Frei', 
National Scientific Laborat'origst, l^jUAV 
I! road, Richmond, Y'a. 

Kf.Et’TUlUAIj rrnny gnmea. Build Ihein 
yourself nod rt-nl on rommlsElon. BIr pnhfil. 

1 n-i-t ru-i't LOh 91.4-tf t'OiL vety llEttc l(ji ImjIIiI, 
l^ghlcrs, Ttoi ai. Fine Island, Minnetotit, 
OPPDHTl’NTTIES Galore t New letter 
duplicator complet'e $3.40. frobtaljlL" eiIce 
ilghtal DetaEla. Mallmarta. 1',^D12, Cln- 
clnnatl. 

LE.ARN Yfurhlelnlnk with our Bnow-Wlille 
vltreooa cenient. Mikea rtmcrctc products. 
haKCri. no^eltlct, StatucE. reKcmUle pdllEhcLl 
iiiirble. Ytiikg ytwir own mold*, with our 
rubber compatition, eriuaEt rubber. Told 
PFLiiiesi, pp heat rgqdlred. Dlrtie brings Rant- 
pig mold, with marlileli.cil eart. Cuwell In* 
slilut'c. OTHyiing, Ytirhigan. 

PROFlT.xBf.E Hualngfa — R-epeat ordera 
without BolkitaliPn, rcpr»rnttnr large man- 
ufarturCr Eraphito motor rondlt'ioner. Para- 
GrqF. Bci4. M-13.Y, Dayton, Ohio. 

NEEf> Raise new, patented all- 

seaion mushtoom; retlar, shetl, Wholejakr 
lien bnnehcel F-uppIka-. mitcrlala; In^tructn. 
tiuy^ er«|iS- DctallH free. United 3kI9-A172 
T.iiN-ntH Ave,, I'hkaKh. , 

B,YHG,VlNS — Paint Rpray outfit, gasoline 
engine drive. Tei-insL — trial, llelmb-k Paint 
S-[irny Klrhange. SI- 1233, Ttoy. Ohio. 
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PLASTTSX InjIualriBj aflfrJ Ifldy^trloua 
lueci an apEKtriunLir ic) stirt a of 

th4[i iitan^f^ctuElnc urt CiuikIs, ni>ve|^ 

tle<, $ 41 lveniTi. etc.. In PEijtel Bltii nurli]* 
iukilattOR. Sc maierlal u«k» ll 
Kubber iifionida Curnlshcd for tpecd [iindui^- 
llon= amall brlnaj bit murni. 

V 1 JI 1 are juat in Llnip fftf Ihf t>lj: Xmn buil^ 
neai. ^Vrite for Inlcri^iLlnjI ItooklH maEIr'a. 
free. Flaatai induatrlEs, Drpt. A, 

jVMhinnt4>fl Atc., Xeff YoriiL 

.RltOW Farmen han' la Incmte tticlr 
dairy prgflti — and ntahe $10 ta $30 dor)' rasiy 
rjt JCHirself. Otir men (htlns ll risht riaw. 
^VunHlcrfyl \'i’rlte today- Dairy 

Equlpmenl ficrrlcCj ll!S7 ClJilflea, I-a-CvDiiae, 

WUfqnFiin. 

MAKE Frudlkli j-*urjplf— foriniilas. 
CaULutfuc Irrt. Orlnstcad J-aljaraLDcr* Ed- 

wartlflTlI l g. ill Inn [ 3 . 

WTDP i^rJuC■IHlii— Stirl nrijwlnal Vdq Mil 
—iftcT reading FcMO Xo- 5- Vnusual 
■'plaa/'" N'o eancaiilnat Work half daya — 
tioiiLC. rrcpare TOr jurnrlkiel NgUcinal 
F(j]1(k, 711 ]lrond4>}''AnrBdo HuHdliXC, Lna 

Angeles, _Ca]ir._ 

i^TitkT Genuine nitU onler iiuslne^a In 
at>arp timie. rroori of success rumi^heii. 
MithroDd Cix, Dept. 4 03. Mf. Venmiri. N . ¥, 
■MKX, iVoiiicn, inaKe tiimUhOine [^ro^ 
making, BcUlng rendj'. f'^anteu4 recipes, tn- 
Tluillns rere iP'rcl rfflpt, and eoJOplele 
rourEe. !^Ia!l thli ad far lialT prire rate 
.Bhprt time only. D<ra:_0^, ^an Jogtij^ ra ll F. 

GKT Htineit nr»n! ifall onler bu&lnF-s'Si 
EUiraiHred plan SiVc. Marteng & Furlo 
HijfriBlilcB, ItfD \'eat 45 Blreel. New York, 
K. Y. 

PDSTf!AflD .\dilre5^sed Bos nofl. ^hrera- 

por[, I,yy tilsrup,, brJnj:* prOpCujltion- *ier 

rerehfd. 

mOFIT I''cr yi)u u^lng our len nulLlng 
teaULl-out adren l^inenta and plam for eaeh 
gtl. CronipLele aet lOc. Carl Ddniulst,^ Gdn- 

ta. :Minn. . 

PROFIT AVJlh new phhIucIh. Make, icEl, 
Tepeat. Guaranieeil formytaa, tipeclal Pri«s. 
leada. Biggest eatilog free. Gibson^ Ghem- 
jal. pp.iloj No. Kflfine, rhtfaae- 

A UrSlNKSH Of TDur own— Making 
ehluped rl^i* name plalea, nuiuljerj, Elcni, 
cbeekerbQarJs, naedilllDns. Ulg illuRtraled 
hook free. E. Paliucr^ Dept. 5S, W'water, 

ObiD> 

O^h Ineotne resllrerlng mlrrora; 
Tergal hkg nature tahleiTuie. Easy facEorj 
■iiethOLlM. Esherfeoee unneressaTT- Make out- 
O'Cudter. fIP-324 Ulj:h|aiid, DeLrolt, 
>|jchlean. 

LARGE Prnllli nTlaEjiLing drain oil. In- 
aCnielJonB $1.00, Moure, lloi 303, San Diego. 
California. 

FOPCDHS, Caramel^oni. poLaln chip rtia* 
rhineB, used. NorthBlde Mfg., £117 - SdLti, 
Drs Moines, Ttv»a, 

TjIQL'ID Marhie — Ani'one can make] Col- 
erfoL, elaaedL .^louJdeJ, brushed, Bpra;e± 
PubberljElle mouldE. CompoiUlon nooring. 
ntg money making tlie^e 1 Partirujars free. 
MarhlclEing j^ervieo, EdwardBvUle, llllnola, 

^r.lKE Artificial marble, ciszed tiles, na 
pullEhlng. uncanny.. TaljCelops, no^'eltles, 
italuettes, whelEtoneR, floors, granlle. Inex- 
penslye. hard, ?nameta ^ckkI. Ruhlkcr moulds, 
al^O IJciUld tubUvr solil. Make tKJiulLful thin 
reikierit fHHiifeTy. lawnlahloE, oilbout moulds. 
Secret cement prccciitei. Stirlllncly rolot- 
fill sablpLeB Jc, olhervT'lBe Ignored. John A. 
Fayii, 915 Orahde Vlsla Arenue, Lot An- 
■elca. Calif. 

Fit EE Tiooktel describe* 107 plans for mat- 
ing 3?5-tl5Li weekly, in hnnve Of Dllb'e. busl- 
nesB of TDur pirn, EUle !ll Grand St,, 
Netv Tort. 

Get LofB of oiall. Money making offerR, 
etc. VoUr name In 10,0c)0 dlrectorieB, 
MObOCp. 4627 GtenEhadc. ClncInniHl. 

STaHT mtle bU'ln^s* anyirltere. Krcry- 
Ihlng fumlrhed. No canratBlngn Maywood, 
PM- 9^:1 ItraaLl-nfftj', New Vork, 

T'VENTTT New tueco-isful mallonkr propo- 
alt loot. J. Home, 3919 Metropollttn.^ Chi- 
caso. 

AhTIFTClAL ilatbta aanitary flooring, 1n- 
jlnjctlons ei>ierlhii wood or ceiuent flooring 
^ inch thick, dreproof. nil colmi. loir GOil, 
Otnanental easting, concrete, platter, piplor- 
niache, garden fumltutc. ltfelcJaG^ dcElhle 
molda, partlcolarr free, Chrl*. Mahler, 
Elmont, N, T. 

1 Want Tq aend you proof of the won- 
(krrfol pulling power of Popular Meelianlet 
MajtElne'S elkitjned pagoa. Whal'i your 
proposlllonJ Write me toda?. F. 'V. Johtl- 
Eon, Iftfanager. Ctasslflect Adrerllting, 209 K. 
OjllarlO SL., Chicago. Hi. 



OPEN .A key- making ahop. S-tarl a per- 
matitJil nrolltahie business ivkth a small euoi. 
No skill i-iece^HOty. Write for' particular]. 
lS«Esser Mfg. Cfc. 411 B. Fort. Ilelioll. 
II If big an. _ 

"TUIIN Idea] Into Caih.’^ Flee dclaJlt. 

MartioFE' P>t. Han BcrnarJlcio, CAlif. 

iktAllf Order hiiEineas U your upp<3rt unity. 
Many began amail. now earn (housanda 
yearly. No Emrsuiial conlact. DoundiCiiy op- 
portunlt'icE. Have had ever 34 yean exparl- 
ance; will help you aucceed. £and £5e foe 
rgluahle hfloktets. none free, 0., Rrenlicr, 

3ji ^OUlh Stst. Philadelphia. 

G H M I G A L Expert will furnlih formulai 
And trade eecreta. .Vll lines. MiU free. 
\V. L. Cummtnat, Ph. D., Hi Oocdon Are., 

Syracuse. N. \. 

KEIJj By mail. Books, nnveltleB. Bor- 
gal ml Big proflta. Part leu Jarj free. B, Elfeo, 
63 ~h S. Deirhoni, Chlcaga 
^^SCHEMEll Magixine, " Alliapre,^ Ollto, 
prints BctittnoE, ideis, buBlneta starleri. for- 
mulaE ; wlpnen^tin.OOD lo tuO.OUV rc|iOrted. 
97lh year. (1- Buhieilbe now. Sil munthi 
Epwlal. Mil.r ullc. 

FnKE Clrculart dewrlhlng bow you can 
make DEs nwney In mall wder hualntaa at 
home in s-nare Umc- Write today, ilall Oi- 
Hlcr InflUute, AsB'ft hi arty Aeonue. Brook- 

lm. W. 7. 

PH.^RTEBS: Delawerc; bast, ChCapeat; 

free foritii. Colonial Cbortee Co., Wllipine- 

j on. Del. 

SL'CCEEI> With yo.ur pnducLR. Learn 
how. Forum ||4, Processes. Analytical lerv- 
Ico, Calalog free. B. Thaily Cu.> Wiih- 
InglDii, D. C. 



HOKCVMAKlIVfl aPPQflTtJHlTIEB 



STAKE Big money 1 ArflfitEr* talent t’n- 
nereBiary. Paint lifelike portraits Ojt gle^l, 
New Hit. pDinplete prPce.iE K. Itart, 

ItenclLar Bldg., S44.3 N. TalmaP, Chlcagu, 
III., Dept. .101. 

STir.MtB KnoUlnr — Cord honrElcrirt. 
Make belts, purFea. abide pull a, lapyBr^l5J 
etc. iWiul 15c for beginner'a Instruction], 
cataloE and eamplai. Postcard will bring our 
free booklet B. Ilerwlg Co., Square Knot 
Headquarter], WaBhlpafan Street, Dept. 
J-ia, PTWoklyn. N. T. 

Make h'our own product I. Xmptoy agenta 
yourself. To El ft arltcles. soap, ertracis. Wo 
Turnlth (VOTVlbinB, Talualjte booH free. 
Natlpmi] i^rientifie Laboralorloj., t9jOW 
flmad. Itlflifflond. Va. 

INCO^IE Producing opnoTtunlLlo]. Stamp. 
fletj, 137 Itrlrk Sl., Dlckion, Penn a. 

3IAKE ^^ony^ — Prinllng Christmas cards 
from llAolcum bloc let. Cotbplcto Outfit, 
blorka, brayer, cutlers. Inks, cards and en- 
yelapea, 59 page fnatructlon inouk: and de- 
sign]. Prepaid $1.9.5. Pyramiid Company, 
1^ Doutcrunl. fjng la land CLly, N. Y. 

IlECl^lTE — B1g loalls. majiajines. tenn- 
ples. offers. A'lmr naiiie In l.tlOO uvalUng 
ilsta (cnt t'o manLjra..fturer], pubiEsIwr:^, Eitp- 
ply hous-fs. 19f. OuaraiitL’-ftl, Nallornd, Boi 
53-T:-D, Saginaw, [WS> Michigan. 

ADV.aNCE Tour*rlf1 Fnm big money 
haftio. ouLdoerR. anywhere. ''Income Ideas," 
free offera help you suweed quickly; id 
cent]. Rtart now — prosper. Noir Idea Service 
Co,. 31T-.A Sfiyenth .^cenire, Netv A'nrk. 

WAY a Td Wealth Migazlpe. Itoi 74 j, 
MtnneapollR, Minn. Olh year^ TIp.i, plans, 
formulai. sctiemei. home workers' oppurtu- 
pEtka, '^Ti^g tnonths S5c, 

E^^PLOY Tnurself pnsfliably at hocue. 
Free Infarmallon. Iitnea, Box 741i, >[lnne- 
ipotlH, Minn. 

Jlf LI-IONS T'nnnplWfd! t^upidy th^io 
amazing joli'- gelling Infer mallnn fgat man 
79 JobRl. Keep dollar] paid jtiu; we Sll 
your ordon free. Sltmp brings detail a. 
Co-^oritlye florvloE:, 77 Swap, BuTalo, 

E.viiN ^lonej' «t hp^no. PenfUabiff U'gUi- 
malf fonnulia. Ideas, ads. lil-iuonllLly, 'jui 
paxes. sEg momiiE, 10c. ncfi]e [mlu^trles, 
im. trvmcton. Ndi, 

EABN $90- $100 weekly without experi- 
ence or eapllal. Dignified. per]LLanenl buil- 
neMS. No fake or aellLng agency. I'ai-tleu- 
lars. $1 bill. Mutual, Penn Tjin, N, Y. 

^lAKE T^«CTUI arCk'lM renm hllpkera 
Touiid In ordinary athes. Real moneymaking 
OripiHttunliy, VVrJto at onoO for details. 

ArJplph iilnel. 12 0^1 Jtorap Ave., D^^truit, 

^nc hjga n. 

Fit EE Booklet descrlEves 1117 plaits form Atk- 
ins 12 5-11 00 weekly, in home or ufAi'e. IjuhI- 
neFf of vour own. Elite Co., £lt Graud tit.. 
New Y'ork, 



Tf> Win aueceaj y&u mutt tto Mcoethlnf 
different: narttculari fue, FuiUsher* iSila 
pompanF, Doi A^ST. Nelson. Georg] e, 
qr liEK Cajh. ipara or' full lltue, No 
canrasalpg. Write Fox River Bervlu. ill (I 
W. Washington Kt.. Appleton, W^Ib. 

HOAIKWURKEM, Magazine^] led with 
lirOltlaltlo Ideas E S tnuntha, £5C. Mailmazt], 
Cincltinatl. 

BIG Mpney kt homo pLatint AUto 

reflcetDia, mlrron, chanttollfrs ; by prw meth- 
od; ex[ierlojjce unnecestarV. Outfits fumlahed 
OiiPhieta1 Oo.. Ave. N. Decatur. III. 

non To Idopllfy and deleriiiLne riluo~of 
old preetona ludala. Uiicr# lo buy. To 
wtioin to aril. Reliable and up-to-date Infar- 
matlon. Complete IniEructloni only $1.00 
postpaid. Popular Llocbanfci Freaa> Boom 
CJA„ SOD E. Ontailo Si., Chlcigp, 



FORMULAS. PLANS- ETC. 



NEW Labor saving palul^ and varnlib TB- 
mover. Nop-lnJurlDUE. Inexpepalve. Nq 
arraplngl Formula 2 jC- Dig calalog tOe. 
Bncker, 23 -A Hale Aewme. Braghlyfl.. N, T. 

BIG PruHIa In fiarurlng extract]. 15 dlf-^ 
ferent luriuulaa $1.00. DuiualL, ML, Cariuel, 
I’Onna. 

ACTOMOBII-E Sperlaltie] formulai, 13 
far 25c. L, Leltlann, Box £94, hit, Vernon, 

X y . 

FUUMULAB. All klutla. Guarapleed, 
OInlug. "Speelal Offer Free.-” Kamko, $3^ 

Perk Ulrige. HI. 

BIG I'rufita luaking. selllnK your own 
copil.-t. Largo £9 poge formula eatalog 3c. 
Diowns Funtiulary, S12 Em»t Wntera. X^mpa, 

Florid a. 

.IN.ILVZE Fast Rollers, to get fa^t' sell- 
ery. Write. A^aocloted Chrmiit], Indlonap- 
alls. India na. 

29 TKSTKD Herb fanuulai fbr iQ dla- 
orHlet], LlEt 3c. B £ 31 LaboTaEorlei, Itoi 

7-73, kfanrbeHter, K. H. 

^^.VKE Vatir nvn product]. Employ agenti 
yourarlf. Toilet article], aoan. eitrtcts. We 
furnish eventlilFig. Valuable ImhA fl«. 
National ^ICfllEfie Laburaloriea, 1935W 
Broaili Hlplii noai d, Vt, 

5fl0^ PIlOFI'f^ Jkfalilne-ielHnx pl^>dur7lT^ 
Newest foriuuIXR., plans, Vnlunbte literature 
free. Kelley. Chemist. S^turgla. Michigan. 

FIIKK — tutf Money making fortuulaa. 
Arpy Nftvj i^upply, Durbatil. No. Carolina. 

FOBlfriiAS: Plan*; li*rgalh lilt fMA 
Wlrbmil. fitai-V Trary^Kaiaaei City. 

ANY Formula : lOo piut postal. Furmu- 
laHi 902 \Veat Prairie. Taylarrllle. Illlnota, 

NKW'KHT Guaripleed formulas. . Jllgifcit 
r-atalog free. Rptcial prtcea, leada. Gibson,. 
Chelfilat, ltD-47Q3 Nu. Haclng, Chicago. 

£90 MONKTMaKiNG Farmulaa S5e. Do- 
lerlptlre literal u re freo. Harvey Tgaple, 
Denitur. Jndlana. _ 

^I.lKE — Pptfume powderl l-lb. cusllrg 
about $t.0li Elia ken 2DQ iQi* pachagcf, feacti 
making 1 me, porfume. J FotmuU 2u(. Htl* 
Specialty tia.. MayCle[i(. Ky- 

FORMUL..AS^Spcnlfy vrhat you want, 
rpinpleie sEErvlce. Mietseniy ProdticLi, Bax 
S72, I'otutuima. Ohio. 

FOR3fULAS. Manufacture own goods. 
Catalog free. Roacpe Lyric h, Ba uaman, Penna. 

Rr.VRANTEETl FocmulgR, Rig tl*i ftiA 
Terrene. 23 Statlpn Brookly n. N, T. 

300 PROFITABLE Fnrraulttg. 25c. Wom- 
bla I'P., filler riiy. N. 0, 

M,\NUFACTITRlNO Furmulail Lateit I 
Ipdlvldual Frn lcel Inquirlei welcome I Qxl- 
1 uzKJ. W il k Ips ljurg,^_PennFyl vanla. 

FORMULAS — LitPiL pjonfp ipakerH. Lit- 
erature frc«. Boirort, 4043 N. Keel«r, Cbl- 

cajp. 

POuMl'LAS — Tried, loited, proven. Real 
ruoruy loakertl Average met only 4e per 
furtnula! Write for Intereaiing ipfonnfttlorL 
Is eit -Form ul as -of-the- Month Club, ^f4y», 
Fieri lift. 

R U C r K E D Wllh your products. Learn 
brio'. ForiiEutas, Proccain. Analytical st-rr- 
Ire. Catalog free. D. Thaxly Ca., Waahlng- 

tan, D. C, 

in.woa kfONtlY^MAKlNO FormuEit. Telli 
you liow to make and (tell alJhtsiil everything 
umler the lun; coiimetteR. rnuellage. antl- 
freexo solution], battery IPlutlon. beV4f- 
agei. cheese, chewing guin. cleaning prepa- 
rations, extract], hair arepsratlojii. Inki, 
bluing, leather polish, inlrrars, perfuinc], 
poTlahea, lyiretTtltar ribhona, rarhem paper, 
wajlilng ppu'drrR. lluuid foip, and hundreda 
of other profitahlo articles. 14 postpaid. 
Popular Mechanics Preci, Hoam ^5, SOD E. 
Ontario £1., Clkcagg. 
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GHEMI&TflY 



IfANUHOOK FLkr r-|n;sqH:itl cKpuflincnleni, 
UTi-i] llluj[ril4?cl. Tiltc. 
buolcli'L' Chtii];li:it rilalDBUfl Tit. 

ttJIC LiMtclml frcB, JIcailliLr t^rlunlLd!: Co,, 

hcajllnr^ i'i. ^ 

III 1 ; tlujtilral Mtlilnhij 

Jttrijir iruntiUiu urlrci aihl llluitn^ 
tfuna tPti Inligr^toiT upparalus-^'hciuE^-iil 
iLbEiu rPKcaniN — iii icmiJ.'uiiE'i inU tlEdti— 
(fai'tciliii and KitHtlinftai — nM-lci. A 

verllalt]^ PfifycEDEHiJla — ctuh'l 1’P wltliuut It 
— lend iftr. Af4ihi[, Uk Watanab 

Atp.^ Chlrngq> 13 E. ^ 

CKEMI-CaLi Analjrala and lcnjuiiu]iil pirol»- 
Ifini. Hitljnitpi frPE. l^tH^alnTLca, 

Lrraate, l>rtr n]t. Mkhiffan. 

FKKK InatrwllDni for flLCunii'tit ameri- 
manl lhal will tlpmunatrul'a tEi4> tijtLn'Ma iiietl)- 
ikI Df (jyclnr cloUi. Write tt» Hie I'wter 
ChemJral Co., 10 Ave., Huffer#- 

jown, T>fd. 

II 1b PAtalcut- CliiNidtEE ErlH. ntltro^ 
icDfpe aullitj, UlwnitDT^. ti|ol-gitlta1. 

»l Huppllci. AiipTUTcd tijr ?I[i^rlii;FntaE |jit>- 
DfatDFiFE. Kprrlal illh day olfet. iSaPd 

Winn. iS^N Wgn 3JrU Ht.. H. V- 

25 CnE^nCALH WtlEv tiirifflJivent*, S-'ic. 
XayarF <.'hFinira1i, Ft. HaiutlVtut Part- 

wiy, Ttmtifc-lyg, N. Y. ^ 

rUE51IfiTKT’ Outfltf Ithr. Slunpa or coin. 

N«w Haven , CqnTi . 

INSTRrCTTON nodfc, tlirlllInK chpralenJ 
cxpcrlmDtLLr, 25c. SafE-Chem, N«r UarCb, 

Conn. 

rir>::\nHTt^‘— Rlulrnli' ilide nilo naivea 
*H]UalLo<ni, grlvca formuTaF. ^lulf dl>llan 
postpaid. 51 WC ComnanjT, QOtt Andrui Uldif., 
MlT^n^nll^pltji^ Ml [ID. 

KQUIP I'omplete litEjqtatnry. Nuppika at' 
54 1 tiend ISc VLlitalde e^tatoifd. KEiiLklt 
rii>r[>iifallnn, Ejtreet, BnrakEFn, 

New Yerfc. 

CirEinCAL Bel. PerJonui ^'p et^Frl- 
□irat. 1 . Flelscber'a Labontorm, EteT- 

Ett, Maag. _ 

CllEMlCATdl^. Latieratory jiUiiuafe and 
apranhN. l.'alaln CF. nleloitkal Hunplj- 
Cu.t 1I7B Ml. Ilotib Are.* lUifbejU-f, N- 5% 



SURVEYING INSTHtlMENTS 



CUA HAN'T!; ED Faclarr rcbulU Inilru^ 
menu fnr rent (fFil'h purehaae opLIonI or biEe 
pr leriml. Larfflit leLFEnlon In United 
i^tnlri. Ten dar iree IfIeI. Lil^crat allovv. 
anee tor oM InitrmnenU, i^arE nioncy by bur- 
Jnr naw+ Wrlt'e for new IEaI 3iE^'912. 55'aTTFCi- 
Knlsbt Co., l.l:ft North 12tli Bl.. PhlLidE]- 
pltla, Pa. MjniLfuFtiircri Aterllny Tranaili 
and E^rela. llBadoHeFtera for repaln any 
111 alto lumylas Inttrumentt. 



AGFNTS WANTED 



5IAK£ BIk monFf vlch ChrlRiitiaB Ppe- 
rlatlLei, Buy dlrrcL al loitt'^iL tirlCFi. Xhiat 
rarda, Nmai trre oulflU,. cQlvrrrl liiinlul. 
pLri aett. encluilre nDTeEllci. Fartlrulara 
and iriunlmti'rl raialog free. AFTiBoa* Com- 
jiany. 111 Ea^it 17th, .Nnw 5'orlt. 



C.iiBIl In on hallda.y drtoaiut lot ol»il<'a 
panerptii-EI i?c<'an nutp from wortd't ffrealEit 
roi Hn rfoErr. Flrmldp Ftwla. AlTiany, tlo- 

rMMFOHNIA'R Neweit BEiual Lnn-^In- 
Ftanf Jelly — True fruit ■flaTtma — No fruit 
neeHlnt, Krciu^ke lerrltory. Eli 
prtMlta, QukK reptflLB. California Jelly Kiylk, 

Btlthinh. Fa tit 

AOFNTfi — Setl our tumlnisLU rfurinx for 

hAtiHlaojii e Chrhimai pirrftU, Hannan Co-.. 

2KJO H^,utb Far*a-ayr Chirago. ^ 

STBANni; Ironini card. Savpi elFrlrlFliy. 
Almllaties iFO'n'hjnn and klnklni. Par trln- 
nhonri aka. pmlli. Britoi B-nflrqnlFr-il- 

ma fiFE offer. NoyrntnOt, Defl. 12.1, *5d3 

lU.Fru^Wfftod, I 'll I ra JO. 

BPLARFILRBA 2 '>4 FIltFri Have rla^iware. 
Tuluahl# proiKHillloii. Free Introtlui'tory try 
out'. Barnett. E-0* 83. Tltnea S-rjuara Bta^ 
J.li n, Kevy York. _ 

KXCELLENT TtoUirnirEiPFr. iJretrher, 
rrraKr, hanjirr, ll.'IlQ. Airrntfli (Ilk, W^ld- 
ncpp. Hfll FuUnn St., tlrauklyn, N. Y’- 

51 .IKS' CammlBBlOPB dally — l^ell Oodd- 
yen-r ralnroaU. jichda; union Oiadot loncit 
tirkenl Oulht frecE OoodjDar, BB113J, 
Mllyraukee. 'Ftilfann. 

T'HUFTt Ijj the “WLf Hunlns Clr- 

if Lljihter.” No Jlltil Or friction. 
iiijilcr-i. It llahl J No la tnrl ren lilinr It mit, 
Bel a I'I B 3?ir. (’o«la 2l -t7i (in’ diBtrb. flamulF 
aflrl aale^ pUn ttrip, NriV 5[cUir)i CniSpiny, 
l>eak; FM4e. New MeUioft Bldtf., BraJroril, 
Pi. 



MaKH Jfom naairp tAltinK orilcrj Blilrti, 
tl<^, untlcTwcar, drc^EFB, liuriicry. ralncoaLe, 
Jaclirtj, pantj, tinlfarmB. Oiitlif fMm. NLio- 
rod Fomnany, Deportmunt d, H>22'-tl' l.|n* 

F^dn .Avenue. ChteatiQ- 

ALLMETAL Va\<;c EnsEJej lari a lirriimo. 
Fheic Tiro riUBimuy. PUBki N. TJik at ji; 

BC Ynur awn boiB f Operete <]UeLlty-U»nl- 
flot'bLnr liuBlneEB from ituro. Iitaue or aulo. 
liNJ(i-ulnn prnfil. EyrrylhlnK rnrnBhiMl. 

(jrFttl W'ealrm. AK"Gf4 KupbotU, < 'hi|i ua<j. 

2.'iflVr FItOFIT, Evrrflmily tnUrFrinl. Free 
prcniLumi. lamnlFS. Brynulda .^[fco., IT dll 

Mingo. Chlragg. _ 

J^ELL Mrn'i int'kwrar, IDtKi; prodl-. Four 
<ani|ilo IIeb tl.OH. .Frc'r oaialoft, ArtHlyLe 

■Nec.^ear, .jn in Em. N, V. 

IncmHF d^llr allverlng nblrrori at 

tiOtjlF. I'lullnit autoLi.^rt><. tablcn'erb-. etF. 

I'oiittilnatluri DullU . W'rjte- MprInlElF. rtaler., 
I2R. Mitrlrifi. Indiana. 

Iit.A'i ItOrnLYl Amazlna No -Flats n«F9 
pijibi’lttrea wLlhout patch Injtl nialcFB llraB 
puuucture tirooTI [nalimtiy — [lorntanently 
BcalH EioIm [uadfi by nelU. rle. BLy jellcr. 
Free Ukoipte pCFer No-FIbLx, Brut. T-172, 

l*jnc2nhjT l ;. Dhlo. 

UMNTIxIy — UJrect purchafrlnff Bi:enti. So 
fincrkwe ‘’r tnoney re*julred. iVrito Pnr- 
fhailng Minatteri I'i# N. ilatBled, ChlrBiift. 

jd.r.io iioriiLy. AinoElrw Kamu retin- 
Idhte auLo like hew witlinut ruldiEng. |»ollBh- 
tng, yvBiIng or nalntlng. W'Ipeb on vilh 
cloth. IdiiBtj S to 12 iTieintlia. Froo Bamplc. 

Karnu, Ikpt. T-it, rinrlnnati. flliln. 

FHKPr PlaiHi. biH>ln. cIrrulAn. Muko 
tbouBanda of dal Ian Belting hy pdolJ. Home. 
I^paro time. Mail Order Tnaliluto. tlitQ-W', 

■5larny Are.. B ta oliilynj . N. ¥. 

I'rtOFlT Selling new ' “2fl - In- 1 ' ' 
hllclien uUtitll, JletuLli 2k. paiti yi*u 

(10 a difXrD. 27.2^1 ii KCU91. ^^ijunie lOe, 

New 5frtlm^| Ffi. . PMM-Itfl. ErailffirHl, Pa. 

22.lld BIOT.ItLY With nrvr. BFlenlLfie creaiei 
that meFiJft all cloth easily, ojulrhlj, lnri-4- 
Ibly. wlLliQul needlE and thread. ettanibi 
biunilerlng. Free lantplo. Beunoitjore, T-Tl 1^ 

Pliri'EiLnaH. (I 

FHEEf DcBcrLptianB^ I5iJ newcat manoy 
mublntr onportunltlei. MeEmmulLt. P-12. 
Cincinnati. 

M.^KE Vour awn prjrJucU. Cmrloy Bgonta 
yourjclf. Ttilkt ertlclri, 1011 p. exIfjclB. W'o 
[ urntih everyth ing. 5'iTuablo Iwk free. 
NiilLoniLl SclenlLfic Lahore torlea. lH3(riV 

BToail, RLrhmond. A~'a._ 

HNAFI'V ('Atloon boPiVlfU— Kiut HFlIlltg 
stdF line. OOr Carinim Iw.iolth'li. nro cif-y to 
BclI. ETrry mnn. younlt nnd old. nr EH buy 
IheiTi. niHI^ p™nt. Uun't wait. Gel slart- 
Ed today on a Burr adlrr. fl'end [iOn for r 1 i 
» aEitp|ed BFiil wholeFala prlro. ' 



STTI.ASGE DiEFoyEiyri Amaxtng mineral 
snap rlFuns fehrlca rugj, clotbci, dlahcE 
Fuit BFllFr. big profllB. EJimnena Jk flkii- 
monj^Boa 2I7_. Nowpoft, B. 1. . , 

.AOKNTfi— well lafcty pulley lino aup- 

florl. No more falling fram wlndova. iVrltF 

far rLrtblai'. l^aTCly PtiEky Lino (To.. J522 

Miller Pt.. Utiro. N- V, 

AllDlNfl Pencil, Addi tOKChan kelly : 

faAt uioacymabcrr; attcnti wantril InujirLll- 

AtelT. Add -O-arB fill Co., Dept. 2,5. SallLllo. 
MIbb. , 

HOSIEHT Agent i wantcnj for BOd 

ItttlleB' hoMler^'. We otierote eomtdelo Mill. 
Kiiiio Hinkry 5tlJl. Baa 2dd7. ChaitanmNia. 
Teno. 

Bitty W' tlenxalEcititiil ni'w allJi limiinry line, 
Gua run teed to n'eitr wllhoiit tm>tej Tor montht 
or replaceil free. Gultb Aelh:Ck. IS lit pruf,. 
ltd. tiamplei aupnlled. Semt ilze. WLlknLt 
_Ho*lejnf. Dcali P"3.T. rrTCfnlleld. Ohio. 

■WnNlJOW^-ItlTEir— Maelf prnril wrltr, 
□n gtuj. xAU rtilorH. Bigregrrimrt buy 
([UlekLy, Ideyl fgr baaebalj %ta\v*. l+argo 
oroflu. Big rtpraten. Free lanipte. Lane 
(Iheniieal. (1 E. Laire, Uepl'. t2-P 5 r. tThleatW. 

I'LL Gh'o you fsco^'Erlcx at wholnalo be- 
bMeb aplondld opportunity to make |i>i0 a 
week. Brand new Ford icdan given aa 
Imnui. Detallv free. .Albert MlllJi iUbS 
Monmouth. ("livlinriqU. (T-htp. 

SELiL 5Icn'a ties, razor liliLilet, cic., big 
money for jou. Beil Pre:Liii(j.iq Co., Mil. 
Oaylofd. Min n. _ . . 

WYN^OiV. WinilThIclil fieaner. New. 
Free aim pis. Glas^Gla, DapC PM., Phclpa, 



AVIttyLtlSALE ratiiie^" tn'c, Mm Ih‘ 4( ariu 
er*. I'aiy Co., Jlfl" Btofliiway, Kumen'tile. 
AlaiRachuiett'i. 



INTHOLyL'CK Perfiime*. Ruper-quillty. 
New plan. Payi you ilally lEl grU'ahi'ti. Writi' 
for riFB iBiupEzB. Illg bkPEicy p-rnboilNari. 
Intcrnatlnoal Induitrlm, Cukor City. Calk 

roTTiia. 

Hill ElunJtiiti leJlIng. InitaLIIng hltchen 
Tangi^ ull liilfiieri. l(rnr>ett (-’^O.. t*ll|i. N. V. 
HULL TL[ij>tteJ Xiuai (bow curtU to atorei. 

j;a1amg._. IbLJroc Lynch, Bauamitn. _f*a. 

2,5.110 D.\1LY Eaiy aeLllng 0 tirUimai 
cifiJi. Raitinli'B fnmtjhcd. Write M-W'* ilH 

Jennlngi:, P't. Worth. Toiai. 

AllESTS — I.ngrmvc«l rhelic pJutL-i. cluhlIht 
plateri. alyna. ate., oaaliy said. piotltR lurKa, 

llfctt Brtiw-r Wlnttirop. Masa. 

GKNt'lSE GoLd li^af window let ten. 
Easily ainplleiL Kamnle. Pararnguot LcUer, 

Briz 71, j^tatlun Nrw Itavri], t onn. 

51KS — Woiiirn 2J to 111 datLy. Selling 2k 
hauichold ncroysLly that repeau. Ttirce to 
tan Bold in every hamr. Fran aaoipk. Write 
Puni Cootpon>', SUIT Pina E^t., lleii|_ W'^2d45. 
St. LmiIh, Mg. 

DOLLAHS Uallyl ,Rlart probtubLe nmlC 
order buhJnrss. iJetaik. DufTj, Cgringlpn. 

Ky- 

J'RdFlTl Coid iiud fidared elgti 
lettrtd fnr wlndoH't. oftlces, truckB. slgnr. 
5Ianograrua. KaslJy applied. Saanlta^ Ah.- 
nm. Ohio. 

PROFIT With pair ptynlueli. Alaha. hcH, 
retieat, nunrantenl fomi'UlaH. xueelal jirIcrK. 
leads. Vlggeil mtalog Ifeb. Ulbpott. Utiein- 
|ri. Bll.-47ijd Nfr Rj cltti?. C h li jigvKi 

COIN Money jelling rolored tieople. Give 
aw33' free picture! o( Joe Lajulu ulth. liair 
preparation. 5'alniDr ,52411'- N.M Cuttaee 
Qrovp, Clilrago. 

W'E Muniirnilure and bottlo umler yijur 
mvn brand nmi nHine, Tanlila. fdmllure pal- 
iylij eOBltietlcR,^ cic. Gtuiol Mfg. Co., Hoy. 



sF.\RNl.lN(] Tin^ateii I’brltifua* (Itmt. 
Cojt fle — rrUli “5^:. Sample fiTC- A ho 
bciKCct Si ChrlJtiiLaj rq.rik ^trji — rctaltR 2l.be. 

Make (';lirlr'tniqi iniiucy. 1-iray. iyinpart i]|i^nV 

(17. d Wft^t flromlDfay , New 5'orli. 

CaADEH SiienLatty tiiiB^men handle (tde- 
hne nulLonalty aitvcrtlaeij. ' llr[heat Itam. No 
mnipetltlon. No [Joe .AvrakinLeiri!i. Dcjit- 51, 

PacranientQ. reltt, 

MASlTFArTTllER OITen big dally cgni- 
lulualonB, iteady L-nipIgyiiJenl, libera t eaJh 
ImnuscB. C'^mpEeie nrw EhH t|EU- I'iitnreil 
■ihirU. nedewL-ar, y|piirl larkati. pafit*. onl- 
forma, wtwk pants, I nmi lug ntilrU. Klimrl- 
en«-s umn'ieaiacT, Part or full llitlC. Utllllt 
free. VVrtte today. I'ackard l^blrt Carp., 
Depl. S.;tfil, Tetri' Itijutiir, T«d, 

ni G - so - ^VRISKLE, Hug - nij - allp. 
rpuddnatlen. Sew IntenllicHi. ^nc, rit^hd 
Ik for Runple and selling pUn». HihrMiUTB 
Specialty Co. HHh U>st BS, LOa Arujeln 

Gin.4NTir Chrktmaa letlerfl Libihp 
Hrsen celigphane wraptud pactagea, {5 hun- 
dfciL Twenty-one pi ace Cl|.rl:it9iiaj bniea 
{IS bundrciL Sample j ,15c. Bulletin frce1 
Elfkn. rS5 S<iuth DrfirlmrFi, C hti-ago. 

,A(5KSTfl — J.owfat prIreB'— Top prudU oti 
rq.Frtfd a«EdrlP. TizoT blrntM, Itamlkerchlcr^. 
lacalkf^. rli^it' lacea. etc. Detail! free. 
Bettiir Fr^lmia Cu. , Marion . Ind. 

tJ.SlO BOl'Rl.Tr AJnaElng a utotpob 11« ae- 
cFiBory. I'ralui'ei reyohlni colored light 
Free gCTer. PrgpelJ-o-llte COJb rmfiy . -Ml. 
W'ai.hlnglnn, Ohio. 

GOLD f.ettera for ate re winiloara. Large 
fIxcj penny each. Free lempEca. 5todern- 
Ijtlc Sim, 30ni Llnroln Avp., Chicago. 

OlHTIItllt^Ttyns. Sl-w iHmSinr mneily 
nulrhly heal I eccema, rlngwnmi'. other akin 
1.1 i ICR aril, I'ri'c Riniplefl. O. Moreau, SOU 

Fifth. Aff.. New 5'fl.rg. 

PAST 51a tl lEllar^Free a ample. Btanii, 
Clrrulura fumLabed. Seewrlgen, 2J2A W'. 
Tiro. Lui Anprirs. Calif. 

AGENTS — Opportunity lo TiUhe ntnpcj.," 
hook containing td' aitccea^ful buRineat planic; 
home ar olt1»i aeoil far free tcitr.^m't[jry 
boohlel. Elite- Ce.. 214 Grand St., New 

Terk. 

J!ENtC-tN Fealher pirtupM, ChrlntmaR 
pi.neKy. Send 2k {elamritl fcm il.uu wurth 
ggmplt and (let Hi la. Muxltaa Art, Apart avIo 
l-lJlrj, Meilro Clly. ^ 

KJO fHoFlTAHCE Mall nrdcf abd local 
binltiB4R plimt. A, Pruitt. KJimrn. I E1, 

TT-H.4.N-FLATK Heally replatc* gld lirauy 
hath Toorn dilurcj. auto acrejuirlctf gnij pth^ 
cr metal j with. Rlker. .Ygentj n-anlrd. :i oC 
50r; S-OE., fl. Juntlc-e, (HM 5VuJn.iil Ht-, 
Pblladeluhla, 1'a. 

Hl';i.I. Made to (ncasura TalncvoiU. Oiilfil 
free. Gfndyfar Rainwear, Ilf 'Vkit 22iu.t. 
New Yprk. 
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POPITLAH MECHANICS ADVEKTISING SECTION 



PhOFITABLlir Honie C>uft]n4*4. 
mjite. Nd rani:»i<lnv. I'UUlUhtfrii, 

P-&I3 BrpijT^'ift Nctt Tfwii. 

Sfiw FliuhI" ty. ' IjiilLer. 

CaiaTirs CQ, , Ffrlfuie. Penna, 

Ati:i44h (F4 ^anlw aalTee 

ISc Lb. 4:-ni. vinLlln Elaior bLadei, 14 

r^r a^Ac. iflo sLicitH riibwLniji rum I2c. 
Chrhtntaa tardf, 21 Jn liai. lie. 1^4 olher 
barrtkni. Kiptrtenra unnccee j arf. WrLlC 
CwrnatliJh T^l, PQ, St. Lou la, M-a. 

SL'CFKED WJth rouT pioductt. L^rti 
hour, Funtiulai.. Froe^eaei, Analfllral icrt" 
iL-a. free. B. Thaily CO'. liVistiLur- 

tQci. D. C- 

CALIFORNIA Flowrr Iwadi lUr* lira Tt^l 
talkra. I! Ik pruHli. L«v prleat, L'ataCur 
rrea. Miaelon Xd. I«. £323 W. Pico, Lm 
Uillf, 

llIGGEi^T And oulctEat laLai are iDaile In 
bni:jlie9. VVrlle fur proposition. IVlre-Qrlp 
li^anllaTy Rruth CoTcioTallDn, 43 But Elav 
enth Street, York. 

NEW Cleaner! Washes elolhea quUkIp, 
Claim everyth inCr Fteiitluin deilH. Free 
lainple. Btilcbt 5007 Inlnjf Firk, C11IPH4. 

BIG Mnney tppb'tnr fold Initials on m- 
toiuoblles. EaskaL thlnC todi^. No atpari' 
ence naailed. Free BimpUi. "Baka,” 1034 
tVaihlnglon. Bpaton^ Maai. 

Gl'LxClNE Gold litteri fw itora wlndowi. 
EislLy ipplled- Free lampin, Muartl cdTer 
to general ifencir MatiUlc iFattar COr> 
433-B NptITi Clarfc. Chlf-tfO. 

AGENTS^ Staufblnjt ntcnei OH iwlrat-ke? 
protartori. liajnola elteek with ywr name, 
■ ildrai!. Ht ampin r outHta. Einliltin 

cherba, chaeb-fobi, naiua plitaa. Hart Slff. 
On., 343 PeimiT HL. B roobljn.^ N. Y. _ 

BIG MDRSf >nd fist likt. Tvtry owner 
biiya fold Initials fnr hli lulo. You charfe 
JL.'hflit inahe fl.43. Ten ordari dallj tflay. 
Write for nartleularj and free Eimple. Ainrr- 
leaiv Monofram ContpinTd Dept. 44. East 
Orange. N. J. 

^l.\N ]□ eieh town ta plate into plrlB, 
redecte-rB, bathtOOhi niturea+ taHnLih btdB. 
iLiIrrdis. ChinOellrrs ; by new methodr No 
c^□plta[ tit rStirrIrLkn r#4|ulr{<d. Flniole plih 
□r tnanufielurihr at home alartt fdU Jn hlS 
jiianey'mtHinit huBitias^. Outfit rurniihnd. 
Free naTtlgulars and ptpdfi, OtlH Mftil 
[rp., Av. IT, Tleratur, fH- 

IJ.flQiO PBDFIT Alahlnir formuliB, Fuk 
lowing and manr others t Anldmla and enm^ 
prneJgSH agrldultilra, alloys and amalttama, 
artist's materials. heveriRes, cemrnts. fillet, 
PBBtoi, iPurltapeB, bleaching, renovating, eok 
orlug metala, djalng glass, heal treatment 
of metats. liousehgld fprmulu, ]ee eream, 
ronfectloheTT, chnflng gum. laplitary wiorb. 
axlermlnatlni: earmln. hibrkanO, pilntR, 

varnkhes, photography, eondlrfieotj. canning 
formuLaa. rubber, toup, eandlcR, lolderlnK, 
toilet preparatLofit. Earrunnes. wiEerpnullnK. 
flre-brciodna, writing mater tats. tip.ThO pmt- 
paLdr Popular 3lethaFile$i Pfcai. Boom U33, 
EOd £, Ontario s^t., Chfeagq. 



HIGH-GRADE SALESMEN 



ClAlTlIlNO Niles men wanted. Tt> tapre- 
pent I ho wgi-hl'a larBcat manuiarttirtnf re- 
talterii of ineri's elolhoi- AH the htWcAt 
fitbrlrs and ttjlBi. Uberal ooniihtMldng. An 
Op^iortunLty to niahe a food IneomO and 
OsElhtkh an Increailngly ptoflt*h|e butlhOas, 
Wrtle The Ilkhmgn Brothers Campany, 
jClfrelinrl. O, 

SELL Flrcx — Fully autemitk fire exllti' 
gulsher gml alarm. Endursod by Are cl)jef$, 
Pnisporli erarywhere — Rood eotomUslonln 
Write for tcrTltory and tOstlmmiials. Flr« 
Corporation. r>ept, L-lOO, S13 S, Broadwtay, 
St, LouLhi Mq. 

Rubllihtlal Inrome taking er- 
deri roe omripEete line print sil hudilness ne- 
eepsltlej-, runiriied labols, advertising norel- 
tler. raleitiJarp and aensptJonal business 
itLiiiuUtgfi. Eiiierkhce unnecessary, Cotd- 
lets lalai ooint rroe, Nfirthweatemj 
Jaekj^n, CMengo, 

Ti'infilN Territory on product with proTed 
jikabtnty. ^fahei ftut dcELgui on Rlaia 
floon. windows, IlKht huHis, brle-a-brac. 
Fre^ partriruiars. Dept. E> Keen-Blck Co., 
j|ifl M, .Taefcsnn, rhleigo. 

ItTTIlREIl BaE eap. P(tp into top of to- 
ba<"co hag. Fast lOe lelter, Cotmler caril 
Ealopinen wanted to aeH Itorri. Artuil nain- 
ple an>l detalL 1(lr, l>p.n.-r}ec ^pecLilEy Co,, 
Rot 3Ur>. r?]en4la]e. rallf, 

31.x KE Big monar stcaily. High grade 
OtecrallSj phapecMitP. pgnt«, thlTtS, molEon 
Jackets. Advertising OH hieK. Fifd sellers. 
Free DutfU. Strong hirg. Cd., 341 West 
Jackson. Dept, N-&. Chlfapo. 



EI.XLElf 3rilN: Aequalcited with garages, 

fill Inf statfom. to hanLlle local buslncai. 
xvrlti Culgra, 3033 N+ Third 63t., klllwaulica, 

\vi sfottB m, 

JJGN T^io"a jplJ hunier, t^tait yuur ovsn. 
husJntsB «i our tipltai. No hard llmea; no 
lay-offs; alwtya youi om bOiS. ElUbdrodi 
averaRa (3,6143 te |3,404 annual sales year 
after yoir. Wo supply slocks, eoulpjnrut cm 
evedlt- 2tld hfime necedsltlea, SelLtng ei- 
perlenre unnefesurr. Wonderful upDortu- 
nfly to own pleasant, dignified, prtif table 
business backed by vend wide industry, 
^Vrlto nawklRh. Dept. L^U-PPPl, Free- 

port, HI. 

Make Mere money taking orders ablrts. 
ties, underwear, dresses, hosiery, rainooata, 
jacketj, panls, ualforms. OuLfl.1 free. Ntm 
rod t'oiDpany. DeparUneni 04, 4432-S3 Lln- 

eoln Avenue, Cbicagu, 

kLXKE Your own products, Eioploy agents 
yourself. Toilet article^, soap, sitre^tt, XVe 
furnish everything. Valuable book freO. 
National Ifciciillfk Laboralorles, 1334XV 

UroBct, Richmond, Va. 

ALL Jlfrror beauty powder ijoT act de- 
lights wunien the world over. XVrIle for free 
Informallon., caih In before Xitmi. Midi me 

Clisdona. 30 E. Jackppn, Chlcagm^ 

EELtL At wholesglii — HgLHes, eleelrical ap- 
pliances, norcltles. gifts, ^c. Dealers oi 
dfrert. KtlablUh proElLsbIe buiLness, Moork. 

Ifilfl ponseielt, ChkaM, 

.\M.\1AIND Piofili repivsent Ing large 
hiariufirturer grtphlEa mcitar ImbrLnst. 4(1^ 
re[wat business. Para-Graf. Dapt- M-lkjl, 

I Jay IW.Qh I Q. 

Dealers”* naceailty ~aufE>~Tadlatar 
Itop leak antj Auih, ^mo Imr as eighteen 
eentt rtuaen naekages In quanlUlea, Zenith 

FaelQrJes. Minneapolla, Minn, 

lll.lN — Hand] a regular store route. Place 
nallonalli advertised LSc-Hic HMinter esrd 
mdse. New aspirin deal — A tablets ,'ic, 
other fast aeliers, 14u<!i pTpflt. No inresl' 
luenl, BampLes free. XVurld's Fruducts Co,, 

Dept. ItEjilO, Anencer, ind. 

NEXV Drycteanltig elothea brush, ftevor 
lutlonary fjiientlon, f.iteans I'liithos like 
magic. Homes, OfTIrcl buy Irtllanlly, Phe- 
reauenal prohrk. Outfit free. KrUteo, Dept, 

2C5. Ak ron, OhlPL _ 

NEXV Fanri rsdla^(.f ,33. No^cost tam- 
plo, J-S4th renlury Co., K i h sas City, M &. 

]T'A B«nsat1«i1 Eh perl si tV ileHlgiLEil For 
lan-Ing In rgfe hoptha — the beautiful new 
I<^erne i'eanut Vatulor is making big mon- 
ey fnr dlRtrlbuterrs. W'rlle quick. WaUer 
CeoipHoy, Northwest Teriolna], MlnneapollSj 

Minn. 

tA4 WEEKLY Guaranteed from only one 
aalo dally. l$eLtlng unneeeiiBarj, Just slunr 
new tiuslne!<V illscovery to business ajid pro- 
fess Iona] teen. Write foe details. Thoiuai 
Voiltia. Dealt, jaa, Banken Bldg., Chicago. 

GIA'K Away freo 1934 shorl ware and 
hente radHtu, also full electric automobile 
radios with our unique '" Punch Biatea Card 
Plirt.^' 3 tales nUlty nayt 1203,33 weekly 
nrotfts. Write for our ftee i tan ing offeru, 
DeLuie Mffi. OOL, D«pt, :3l, I'J W. Madl- 
tun. Chkagi> 

N.XLENMKN: Bell complete line guiniued 
labelt, calendars, luamo hooka, and business 
ItallOJWiy. Special featyiroA. Free (tesis- 
Write quick. isig etimm. dally. Attract he 
aa]» porLfollo free, l.fontl, DepL 31 i 

Ap, H Bull] ton. ChLrago. 

BTf? Money Jn tire patrhea. J^«j| new 
auto tiro patch to l^rrke tlatjuns. fgrages, 
etc. Tlaer-Orlp patches guaranteed lo.imu 
nilletr weekly for salesmen ay distrib- 

utors. Protflcleii terfllOTT- Write Eronoiriy 
(tubt>er Co., 774 Hurkhsrih,_Tia.vmn. Ohio. 

IN Caah cammlsslons psjd Na>h 
on nne order from one dFiD on hio sale Is 
unusual, hut w« did It and stand rOady to dd 
It for y«i because we protect mir aaiofuneri. 
If you can devme Tour perRonal all ant Ian Id 
business, aell truck and fleet owners and 
appoint' saLeaiuen. you., tou. can earn a high 
Income with Graf-n. the new super lubrL- 
rant. Every car owner ■ pro.vpect. Big ctun- 
mltsJiPnt to dlatflhqter^. fluAh neipev Cof- 
llcild rnKrclor Company, 131 S IJanhiuan 
J^trref,. Dayton, Ohio. 

MBN-^^fahe 3l2 dally, selling tteres Sc 
and lOc hetT!<slti«ii on iieautiFiji eounter rlis- 
pLiya, BeiPthd etcrywherti. Over Tfl fast 
sellers Mid *bre re-peater*, Cralg'l Labpta.- 

tor1e<. 377j. >femphLg, Tenru 

B.XLEft Tai: law farcei merchants keep 
records; men avenging coed dally Cummls- 
ilop; ecelu^lro tertllorilei epep. Anil-Green 
Ptlblkhlna Co-. 274 Serenlh, Ave. , New York. 

BALEB^fEN — New deal guBranlcrs stum 
^10 fur one. Two (13 lalei net you 320 
dally. 3aycro. £S41-|23 SheRletd, ChlCagtX 



L.XBQE Steady proMs. Make-adl amax^ 
Ins 110 below nop-evavoratlng auib anll- 
freeiCr Cheaper, better, eaallj' quickly tuade, 
Foripulct ijtlc. Allied Research, 2217 North 

KlLthpurn., Chicago. 

FltEE Booklet describes lOT plans far [bak- 
ing t24-||tl4 neekly. In hame or ortice, bull- 
peu of your own. Elite Co.» S14 Grand Bt... 

New York, 

AHT Calendars— Leading Sine, many luh- 
Iwia. Boll un sight. Every buslhoit a proi- 
prcl. Samples free, Flemming, bull Cot- 
t age 0 Itn e, C hl cijo, 

liE Independent, Own your bptlnets; tt%* 
perience utihooei^ihsir. idling tio.aoiii acci- 
dental death, 3>14 icPlduAt': sick wraklr 

brncllts— lio.di] yearly. Other amouPU pra- 
purtionalc. Guaranteed steady renewal tP- 
nmm. I72fl.4J.LR3 aeripritJeH deiHrcUc^l. Dnl- 
vcrsal Fuiicy. I'la-A Letnutt Blila., Novark, 

New Jersey. 

fiOAlETIHNG New In Are etllneuLshefS. 
Red Ccmict Autesuatlcs. Pruved Jn west flve 
jreBrv. EiclusJve terrltorr> Low price epenj 
puckethooki. Write Red Comet. 444 Camel 
Iln II ding, Littleton, __Ca]orBdo _ 

GOLD Bennftlrtg letters for atoro vrln- 
dowj. Eaillj BppJIOdr Large sires. pOony 
eocb. free simples I Atlas Blgn. XVarfai^ Till 
Hakted, Chlrapo. _ _ 

BELL PrbCrss rslitd letler printing 13. 0S 
Ihuusand. Free cul service, XVorib 3fl.DQ. 
CumiUisElud 31.40 advancOd. Ex|i<vleru^ iin- 
nscessiry. Outnt fmo. tin lied, F-fll&3 
j^th Bt H t i, CTi icagOj 

Brand New grab- bag deal. <1 o1pr big 
everywhere — big prodtii — swift salea— fait te- 
peati, Nb Tesliletiofli. .^11 dcBleri buy. 
Act! KAit, 4373 Havenawood. Chlcaga. 

ST.VBT A business of iieur omi I Becunts 
a subscrlpllun repreaenEallve for "'Popular 
Mechanics." No cbpIIbI required. Liberal! 
comipIsslppR. Monthly bonus. W^rllo far de- 
tails. Y. D. Angerman. Clrculatten Mane- 
Rcr., 344 East Out aria Elreel. Roam 233, 

China qn, 

NEW Epeclaltj— Bells every hu tineas and 
prufegsienBl man. Four $in eates dally par 
t234 weekly. Foyer cleared 14334 lit three 
tiianths. Write. F. B. ArmstroPg, President.. 

Debt. P M, Moh llj ^Aja. 

(HTTOGOR Rportp for everyone— EnJetf 
them all year round with aid ef tKKik puh^ 
ilshed by ropular Mechanics. Ilundreds of 
IdcaH for new and popular sporit for etery 
seiton; camplete Instruction fur making nVe- 
C99a.ry mulpment Bt stitall cost, 344 ptgei 
■nd SS'b lIlustrBt'LanR. S2 postpaid- Popular 
.klcchanlrs Press, Hoopi C34, £40 E. Ontario 
Bt., Chicago, 



HELP WANTED 



TjIICAL Agent I wanEoil la wear and dem-‘ 
(HiRtrate free aullH Lu Irle^dH. Na ranvB9slng. 
Up to $I3 In 4 day ea9y. Eiperlence unnec- 
esRary. Valuable demanRlrRtlne equlpuiCnL' 
srlUil iampleR Dee. Pragrets Tellorlng, 

nc[d, ?i-317. inofl Yhr(wp, rivtntpg 

GRt>M' ^Iu9hn>om9 right now-^a steady 
Inroiuo — In cellar, nhed er stalile. Eicluiiva 
new proccRB. Rigger, better, quicker creps^ 
more iponcv for you I XX> huy- Bock freO. 
Ainarlran Muyhroom Industries, Llept. 470, 
Toronto, flnt. 

IHG Meocy grrmlng mushmiiruiB. cellar, 
I ill a placet, f^tipidlrs furnished. M'e buy. 
Free boiiik. Mufilirouiu Growcri, LA-433 N, 

Clark, rhlcako. 

>fAEB Your own products. Employ agents 
yourRclf. Toilet artlclei, Roap, eitraclH. W« 
furnish eyemhlng. Yaluahla hoak free. 
NaUonal RclentlAc LatHtralprleR , 1934W 

llroHil, Rlctimnnd, A'a. 

I M’ANT llch for lornl tea and coJfee 
TOdtes. Maks up to $43,150 a week to ?ian. 
No rKpfrLepea UHnled but rguit Rive proHipt 
wrvlco to ftnuillofl w itrur mtrtc. Autqiua- 
hEla glvoti If you qualify. Write .AtberL 
^fUM. softs ^Tonmouth, Clncimiatl, Ohio. 

NEED CBshT Beisc itc#. patented all- 
eeasen mutbronirat cellar, shed. Wholesalrf 
tten brancheRl suppEIsfl mater la Is l Instructs, 
buys crops, Detelli free. United, 3B4d-Air4 
Lincoln Ave.. ChlcacQ. 

GO Into whoIesBle buslnesi without inrcit- 
cuent. Call on slprcs with biggest lino self- 
Helllng counter displsya: Aspirin, raior 

bLadri, hnndkcrchlcFi, liroathleia, household 
cement, 74 different Item I, Up to 
proftt for you. Eapcrlcnce unnKcmry, 
vvnto for catalog and planii- Proeepag, 
Dept. 3ftRD. S. Thoy. Chlcagft 
AQKNT3 — Mnico com and callous remover 
will build, you a Strady repast huslfieJI. ^lenj 
tchlay for pocUft-slrO trial PUtflU. Thff kfo«j 
Cwnpany, !;4 HCafEe BldR., Bccheiter, N, Y^ 
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!IALT:S EnfirHiOr wifllfttL p*ii-fiblB of lak- 
Int -TDiiiiilBt^ cbi.r£F Of Mi 4 or^n^atKinK- D^rsip] 
i4|af4i DirisanluiiDn. ■jicH'l.iillUhi: (n aniiU 

FniiinM anil 11 ' rliictf Ic ptinti. 

in atikiiVFr|ne fire- r^implttv Infitmjitlflik la 
to ptfrloui ^nipImiiuFJil. taJal? 
nice, cli. VVitte hD£ine %Vorlu, Kuuuii l]lt>', 

lJn._ 

iHaiFl atislncFTiiLi. Bapldl^ vl~ 
pacLilini ftelJ. Oootl paj' fi>r Dieiol'tra]n«l 
men for ncit 21 Hame tntnlnv pof' 

Get litrat atiil rlilhl up-to-date Dloa*! 
llat'LdliiOQbr. At] then! 3a, |.]-00 paitliald. Pon- 
alar MerhinLn Preai, IkhPcO ^ 

6di(tr1i) S^t.. rhicBfD. 



EDUCATIONAL AND INSTHUCTION 



RXOW l)l«e3 tniilna*! icam ip InatatL 
DpcnlB and rcpplr lUtOtHlli pmallcal ItuLnic- 
tlcin, ta jpur i^h liO<ue. Lo^v niiit] Put u 
7DP Bd. Free Irpnitlet, Dleiel (Iriporlunllyr 
pjaiCeil promptif on Jr^UfiL Write tnda?! 

]p»t'ltuto KKtcnjilpp. IlepirMiLenl A. 
3lf PentriJ Arenue. Lw Ancelrt , raUfinrPU- 
AMPIIUXG Auihonr tifl JSpJdckI l>V Ttic 
111 ue Penrll, a tniinlhly liulkitn IflltniC hou' 
tb'hrlte to aetl. rilktcd Thontil. 11!. L-iveCL 
fort['i«F fill I on odd Lot ralkter'a anil IrarTIn^ lit- 
erary auiliorltj. ^uharrlplkon one lioller ■ 
Sfir. CoRfliJUn P*tlfln JSutliiiniE, NeVf Totli 

^ rity. 

HtiClUTT FrriJk-O. ViJuatnlff InfftTHHl Lon 
fre^- InlemaUona] Porrrt H«frko InuLIEUle, 

Holtokcn, N. J. 

LKAHN Walrh rcpiirlnji;. llMflmrtlon, 
mda MMwOat, 1171 Writ CtiUnl,^ 

^iTflOi CHilch _ 

4IEN Wantal fo lOeni ntitf-Jiini*! Uaik' 
tool and die luakEntr, ■Ulontatlie arirrH' bia' 
rhlnea, Qet riper! mi's on artipal work. 
Kinplpynifti[ hdp. Da,Vi:-fkcnJlilt!l. Write 
for free booklet. Alllril t^TDir 4|arti|nc Co-, 

JPl Like 3t.. O ilraEO- 

LEAHN Faat ami fcorrvTl PaurlJU'. New 
tnoEhodi. Frdlrrtrlt A. HPtkUl, tfHb HiOallef 
Court, C hl riKir. 

I JlH.1 iCITe Kntry iJOakkrejiinK il5 Imjra 

frith lajri, HlplDmef. Intrrnollanel Injll- 
_tutc, fip rlniff lrld, 

TKAlS iiy iKiiii-e (Indy T^if lOrtnacrrlal 
Rovemmml poaiiEoni; (‘Ity eontTulIrr, fed- 
eral Be^'otjntanl. oiir. Oour^e^i lead to do- 
jiT(Y3. Write for aprrtal lull ion and free 
hoakkerpina rdUrre ufTcr. Anicrtrin i^chool 
of Public .VdjrlniiETBlfDn, But 61", Bacra- 
j^nto. Tallfu 

It.iiLWT? Pbilat elrrka. 41™ Tl^ 
tlHOtl nr^L irear resuiiT. 4U hour week meani 
lueTur appolntnienti, EianiknelLcmi eipecled, 
Partlrulari^freo. FTankLIn IniLlLuta^ Dept. 

B-t. Roehcitfr, K. V. 

Free rapT of ehit qu!-]ilLpiiiie.Irie — tln^d 
out InlincdLatclj rrhiL cuieniinenl ioti-f pay- 
l»ir t Ih.'i-Jllla nii^nth eiri rjunllf? for, 

Sfen-womeh. lH-tlll. Sd nLiUBatlonj,. 

AVriic, tnitrUctlop iJureau, 101, St. LahuEi, 

Mra, 

Fl^GKlI I’ciPt oulfll iimfccilona]. Bend 
43. Am er lean Sjalem, 219-P Wiij.t lothkh. 

Sfw Tnrk, 

' ‘ ■■G-MEN"'B[»klaL Bcml ]Qa for mallknif. 
Internallppa] Heeret fierrlLMt Inatltule, 

MP-iaA, Hpkwken, N, J. 

INCKFABli; Tput caminc cipirltj, Ite- 
CDfue aueccuful. Fao the ‘^‘I.aif'' SMHl. 
Money bark Kuarantw. PartlL-ulan freo- 
Jkkli Hrowne, Bqi Berwyn, Jtlliutkii 
SEcitL't' Menkc. Parllniliri free. WrHo 
flwrae Wapier, £<S42 Broadway, Veff Yuri i. 

BAIIGAT4( Cilaloiruei eduratlonaJ tnaUer 
JBf. EfanfILng, T-7!ti> Rmatlway^ New Tnrk. 

INV'ENTINQ Emicht eucipe^iifiiny, 

floma itudr. tVrltB for free hoohkl. 
Troftmor Sehool (if iBeenflve Practice, 
Xriithrtmptnn Rd. , Clei eland. Elbio. 

fAinO-OKAPB Tp work matficrnBl krai 
prnkilcti]]. llcod three diioe*. Out, L. Thcrai, 
2 'll 4 Bwnnyalilo if y e., Ch icago. 111. 

‘■(’^.iKrtTM.vKINfJ Cuuiye"— (S.'npt Prof- 
italrlo pceunatlcinl 1?heniaa OallOKZO. W'lL- 
Jln^hure, PennfyLTaitla. 

SiENtltJ. nrrrtarkahle. praet'leal myatfr 
lanirdaEe. (itikekly Itatned. Complete In- 

Ftnirtlona 35r. Kenilu. Biirt^ank, C al ir 

BrtRS Hotet wort JntETPfli iwiT Xat t 
eom^iivoilrirbCo coutie. Fioc InTomiallDn, 
ICeh l ladtey. F. (V Boi nH. Jkrtmit. M kb. 

RCCnMK A lannineipt airkltect, Kaiy |p 
learti by milL Wumkrful cprHfrlunlly for 
jnirflfy-titiklnf. Earn whlta jom learrt. Wrtu 
for free opporitinlly tiMklet, and tfrtilla, 
Amerlnn Lnn-daeapa Ek-tml, SOa Plymouth 
BldF-, Hh Malhe i , lowi. 

CTHROI^GTIT TkPffht by eoreeirMindanre. 
Evanj Sehpol of ChlfOthddF, 4fantiDmery. 
AEBbami. 



"ELECTIlIC Minor MalnlifianrEJ Qu3do “ 
Carr, LfoUliie B'liil r-iurieULei). l'ri<^e 

11.00. ktulof JlHtu Co.. 30U3 \IiMiroe. Kaji- 
H,a_ C fly, MiaifnirL. 

UiiMLj ttludy ^Oiir:<el ImiLilnj; li> deirtei: 
Aril and fcLcnrca, plilloiapkiy. HLluealluFi. Un. 
ItLtera, lhaplojtj, piyrhaJoKj', nntlnferlntr, 
ehiiniL^trj, Ijualneaa ami nUuniem- 
vLbari. McKlnkey-HoaEceelt UALoritllTj Cht- 
caifQ. 

C, &. GOVKRNMJilNT i^dillkimF. SlTtiO- 
EIDllb and UP a year. Let our i| former 

toiiii'miLetit examknerl pie pa re you for a |Ki- 
aClluh Ln the railway mall rerTlce, rural car- 
rier, |Mi( Otlkee, tu^iQOit and other branelfei. 
tVrKe loiliy far fret lioukleL _Ikpt, H, PaC- 
leriDin Bnhaol. B>U'heiler, N. 

JtOUKElN HrrrJi(,'r4llgh~ Niow Imluatry 
nerdF trulntd hiott for in^t^Ulnj;, lerii'lclriii, 
repairing. If ynJll in'k a m* field wltki 
liirgor OppOrtUrtltle* B^t lateat bmilt bj Alt- 
huuae u-ml Tiimijul*t. (I.trn po«tfia!d. Pop- 
ular Itfrehanicji 1'’rrFt, ilOurq O^'i, 201) E. 
Ontario St,, Chicago. 



OARTOaNINC AND COMMEHCIAL APT 



Jleada fiiHlv wkUk out iJiKtercttei 
send i^ir. for Eamido and Itat Of RVdllaMe 
Rtara. Hapinl 4lotlT PlNplay, H* Gepeaea 

S-t.. ptlra, N. V., Dept. P-1. 

II'' Tog llkte La draw, ikelcli or paint— 
tVrtle fiif free talent tent aiul art hook. 
Fodcnl Si-kiiwda, Ihr,, Bept. F12 j. IfLikno- 

aptilis, Minn. 

KK I.L Vour CBTtiOopi. "CartCK>nLRt«' 
Guido'" Leila where I 21^^. Ridlnian, 

Jiffffr^Qn, Clnrlnrifltl, 

CAKTOGNINCt Couraou A^eiy lateat melh- 
lel wiLh 7no lHuatraMon* jnd 'id lar^e draw- 
ini' Rlireta. ('omedete outUt l»llr iictdilpaLfl. 
Liiw-rerkce Pul'll IrattonR. Ulj-A V\>,it Iflikth 
WI-, Keiv York. 

B(ic CAllTiMNixd COUFI*^ almptined 
rlmrfi. penall, pen, ele. Miller fUndio. 12l!l 
Iklanie Hlroet, Vancpuvor, CanAila. 

CAKTOONIXG, Sketohlnr, etc.— 4H loa- 
Rctna, 0t10 lIlnj'LntlojiA, JnrtudLni prariLce 
atmoia, pens, penella. $Lf)0 >mupli<lc. Prabi 

KtTTlre. Cathton, WiaconHl n. 

YOU It Parlriit rarLi>Unoil, I'n toLprr , n(k. 
Hi'nd photo, l^ketrbiii kuppllnl far adviT- 
L|«rmenLa. [mule mvera, art wi;irk. B. 4fcn- 
dlrk, 4[MyHfi>a l, 111. 

CAUTOONINQ Conrac;— no tesamj. nati tl- 
luifratlons irEth drioEnK P^h/ aklil I'lftFlU. 
4k.0i> oomplrte. ^rorrll Btudl'da, BuX SlU-P, 
IIotlywDod, Calif. 



AOVCRTiaiNG AGENCIES 



l.tlAltN Adter|l>)lna quickly at hume. 
Ea^ji' priLCtkal plan, Ka Ll^eL bonha. Coiri- 
bina leiinot odUM-aikoit auiflrSoni. IniereRtlni 
tiooklet' and rcnulrrraenta free, Pai^r Bevlt 
llchoal E)f AdTOTtlslni. :t1tSl Mirhlgaii Ave- 

mie, T)ppL ?kjil-lL_rhiraBq. 

INCH Olaplay nl'ffrttieiiiTnl IJP ihauri- 
alnos, year |34, W'ijod'ft l'i>pil]ar lHonrlee<^ 

A rlanllr Clly, N. , t. 

FHKE — New Advert I leyi Hate Oiildo, 44 
hiit"- Tneludea eTcrythlnr. Loweai ralei. 
C, II. Brown AdaerLlukai: AgeiiL-y. 140 tl. 

OeaftiQflt. Chiftgo, 

ADVEHTT8E PniUtably : Hi reach» 

6^0^0.000 Bundaj tlrwapaper IradoTi with 34 
word ad, Xewapapef, maaaakne rale-iulde, 
free. Chlrapia Union AseniT, 2(1 WeiL Jaek- 
lon, Chkaku. 

ABYKHTISING Flared any who re. ITelp- 
fu|, froo re^vkl^e. Kate Jtuiile litikik free. 
liRkar -idTertlalni Aeency, iJli W, Madl+on, 
Chlouie. 



FOR ADVEHTCSEna 



Ln"E! 41 a II I nj," liNt far aal«- Having dla- 
Tvnltnued our rnii»|e| tlujiifirlmeni me oftiT 
ItllO bay buyer ami praRport naniea mr i^dy 
4 A romplrtfl. K II dan Co., "o0 Wenoivah Av*., 
Oak Park. Til- 

ADYKHTIHKJ Forty wwdR In 137 niPfiih- 
It iraraElni't iil.ni). SaOui'lo outdei 2!Vc. 
Mnrrt^ro, S1"£ Cirllalo. PbiladelpliiLa. 

21 WOTUIH, 45 NowapaiFers. Gooil- 

atl . Acenry. .Itifx lAfta. inan FranciRfo. 

ZH WOLLOS, 2S 4tajiaiiitni. tlmno inunlhi 
! 1.^(1. lImpiTB. PhaWano. WiprOtieln. 

Al?TKHTlHB,' 3t Word* In 3S(1 newcoiPfra 
fitkr LIrIi fret. AdvOrtLilnt ISerrlca llu- 
reiu. TkteteL Chkagg. 

R.4LPR Letteri, folden, elreulara. aiher- 
ItREmrntR and rofuplete mall rainpalEni 
nlanneii and 'wrELlen to prmlurn "'plu'v"' prof- 
Itf for yen. Write for folder or aend detakli 
noir. Bayniond W. Walter, Bui C2r1, Btdre- 
wood, A'. J. 



BUSINESS SERVICE 



W'li tn 1 1 it.L-' ill nijtaliitni harij la i-rt 

artJolflT. 'Try u.^. Uhlirl^aT f*aloahiin. Ilt>- 
RooTi'li Llrp l., H uk f t lS, K hniforc L N. Y. 

ALL InltrnaiLuiiai IvKal lliutlrra. Lie. 
Vtetoroi T'rtelo. MexLrari AUofney >t Law. 
P. (I. Una 133 M. Juari^a, ileilro. 

ItTHICTLV CEHindrntlal in a Li artJ eX|ireHt 
addma. 41. (Id mtinlhly. Forwarded dally. 
Cheaper yearly rar'oR. Senko Itu- 

rean, aill G.m'^lnh. ATTinle. rlevflanil. {thin. 

ILtVK Xfiw York liracH-h oitlre. Tlinei 

tb|ua^4^. nn|y tl.'iO tminthi .trail furW'afikd 

(Laity. Tcl'tmltnNC tl.Qd. AHiorkaLed Serf Ire, 
Broadway. — 

X(.!tV tl.dnk Munthly fur litaLllhiJ tVniee. 
Plfkrri yrarn of imkhl'OfrUfiTed and tUneml’ 
aJdv mailing aerrlea. rnn- [il-lTat^^ or buiiLne.fi 
pireat ki-'O. mieanri KKiiethlnk. IturcTrnceii ' 
MilnufatitLII'enii Tnut rompany. CD-Utmtal Lve 
Malline Kenlre, 120 Loalnjttqn Aveniiei 
Nrtr Turk. 

HIIOIlT Atnrki orLlLrlied; marhctpij 
Hurib »ory|(<e, BiU 41 '111 lit, llarrJiahurk, 
Pyitrua.. 

CHICAGO Makllna addtoRn. t- ruunttily. 

At all forwarded LEu.j]y. ttutia p'Uu.^H F 

Jarkfuti ith'nt. 

HhlLLt K |.,F Informallpn, ioy tuIuitI. 
tl-ihl. AmerLcdn Buiihoaii, Til Madlaun Ave., 
New TuIIL 

BELAVYAIIE Charter*: fed jinijll; frre 
ferriifl. Chu. G. iUur?r, VOl MathrL St., 
tVilHilnclan. Bel. 



ItUBDEB STAMPS AND OFFICE 
SUPPLIES 



i LINKS line. :t LltiRf lUc, UuLilirr I5La,n|p 

Wnrk*. renlrffiatl. N T, 

NAME. Addrerii. 2 lined 2'r: tl Ikne* 
I-It. Hi amp Worki, A u hunt, Xehr. 

CUSH I ON Miunoled. Mif— two lines, S-V. 
Ttirre St-akdp Wotki, H14 Bradley, 

PouTla, Ui. 



typewriters, duplicators, 

OFFICE DEVICES 



IHTPLIC.ITOU Ink, tuHinMl: JltTwlla 

$3.7,11 qulro. MLdwrft, ItyBLilni. Cln- 

rlnnatl- 

Itt]CO UutaTT liupllcabw tl-H'.-ti) colnp, 
All itieiat, I'rlnl^ aiivLldm; typ.rwmten. 
lihni|nTUteiti (trwwm Ui i co y ’ k e, N. J. 

Tn^IltVIllTCKS, DunijratoTR, tiiUtlL- 
FraiihR. Write for free llit pH1m« marliEne 
bairitains, Aave tmif. Pruitt, ais Pruitt 
Btdg., CliH’iii&. 

NEW t-L.fij. Aulciiiiitle BHldlnu tnarhlne. 
Fully guarimeed. UaEaelt, ll.lUd Ho4lywood 
ATcnue, i.'lucaeo. 

IXCHEaH}^ BuaLnefSr '"Fircllniriph'' 
rvtarv stencil,, rlay and film dupimatora 1:1. Ill .’I 
to 137.40. PrlntF anylhlni;. Ty[mwrlLErn. 
penned, drawn, traned. Cnlun. Fnldrt frsO. 
PlttTburEh Typewrlt'DT Supply, Suite 318, 
PlUs-burtih. Pa. 



PRINTINa. MULTIGRAPHINC. MtMEO- 
GRAPHIND, OUMMED LABELS 



DEKlOXhni OumhiTd labels In imill 
(rant I tie*. Threo [:a1ur«, your u-ar.liisg, two 
□IJari A hunilml. i^antpkd. Madldon Ad- 
vertlslnB, Poiit OlTIro Hos 12, 3ladifacv, 0 

illJtEOtlB.\I'II— f’lrrulari, IsUffj, ^ 
Xo tUfrio for iinull lilo..trai1onf. Lo» 
_prlcc^. _\V1] U am* C o., Bt. _Cti(i_r] r* . lilInDls. 

t.ddU RfiSlNKSH Corrlt (I.'jC. Ilruwn. 
31 '> I'n. Nlekioieft- New yufli.. 

250 KACli. Lerr-tTbi'iiili. ameliMie'. |2.Ut). 
LlnJemah, ItllS CohkrtJjR, Ttuy. N 

PHIST Tout own. BarKaln prewe*. t.rpe. 
Lht lie. EicharLKC IH3, 23 Orient, Meriden. 
Connecticut. 

ATTlI.At’TlYE Letterlieail*. ^nvflonrs, 
y^latecoenti. hudlnewi earLt*. — |.1.L|!J. IkH 
mfl-r, l.et^Totae, WlsMmsIri. 



N^^ill LETTrERTTEADS. EnFelnru-i (t.!l!p 
fh(]UKani(L MulLliraphed letkert *2,21 .tl, 
riTTUlirt cheap. iJanleli Pw#j, St'*lc*rllle. 
No. Caf, ^ 

PRIXTIXGT' Write tjj. flquaro Heal 
Prfnlm, Dot SI 3. Grctnlirlil, Maid. 

(ItMLrnr printing — I 'repaid f'ast nt 
MUREsKiptd. Ibflfl vuTiU, raif. $1.41; li-rtN- 

hi'Rile, Sil III. fMiiid. itl.l-ll; enreluiim, llt.nti; 
ftalemenlR. Idtlheeiii', 4:3 7 n StjiSl th-iliT 
rublUhrrST SU-P kth Avh^.. Nci»' Ycirk. 
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POPULAR MECHATfICS ADVERTlSmC SECTIOK 



GUinrET> Eateljr I, 0 (JQ primed. 1*1 
worJj or leis. JBSi CaiupinF. Ui^x 

jjti^HGi|yoke._lliai. ^ 

SCflU KXVhJI^OPKW. rr(tcrlif*df." p*+t- 
rardd, G!!^ clr^uJir^ — iS.fH. I'OlIU ruvrlur'A- 
alEpa. ^OuGt ]»ostpaEiL Saiunloii. 

Goudprlnl, Harrlaanl'.mrif. Yj. 

10 (’inUSTJIA:^ t:*t<la, I'aur nainfr— 3:iC. 
SO cil]lnj(-cirds— 10c. Audrv}'preu, 1014 
l^Qltsije, New Tart. 

1000 E^Vli:LOPE^ Or IdtorlicHilft. 

12. OO. Fre i m arti PrlnLlng, LaCrw a c. >Via. 

MlMKCHjli,>PlllNa M rales. W# 

fumlaP piper, aitd d’tjUt.'eted po«t' 

paid. SOO—II.5:;. 1000--I2.T3. [deal Serf' 
icp, Boi 73, ftlB. A,' Drmtiirn, K. ‘V. 

500 LllTTEltJIflAPa Ot *1,75. 

MuHisnpTiIrta. l.ee_pi>ofh. HeniaiiLht.Mh)*. 

NEaSGR.IA'I'RE Einl»4*ed l^tteriiaadl 
thwfand. ^mplei 3a itellldut, 
Krw*. Tortmiji. 

ATTEJJTIOM Choice. 11.00^1,000 husl- 
nexf. cards; 500 piTWieUioat laOela; 2UG |<t~ 
terheida. enrelopej. it*i>ment*, hlottm or 
jhlppl n Jt* gl^ 1^1 nt era. Ottaira. 111. 

3DQ LKTTCRHEATlfl Errolflpes; 

blLll^ead*; tlatemenlA; SOO pArcol|ri4El llljeli 
— choice Sl.tIV; l.OVD, *LB5. jLuslka, ZO'IO 
Sou|h TrawforLl, Chlcaga. 

lOOO C.VRDS *1.00. lEluatratEaita. Anr- 
thEns printed. BradEhafv, 3214 Hurija, 
tTlEcago, 

ENVELOFK9h LeUrrheada, 500. *1.75. 
BpecEil quanlUr Heed Prea 4 , 

jwalTH, Tnd, _ 

S DI^fKa Foil para 100 calEJnr cirUf- 
TanTlorn _rirdcrartcrs, Ollaica. llllitnli, 

FHPIE AajqrlUieitt. Uaerul buaEnesa tllck- 
ors. Lahelcra, G0l:jR QuImU^r. CleTcUbd, 
t>h|o. 

MlMKOaRAPHING— 33^ niscouFLt. flpec- 
Imcni free. Letter Phop. Bcij AVLng. Mlrtn. 

KNGn.^VURE PrlntEnH. Loiceat pasalhla 
prEcOs. BatnpTca frW. Siinko. iMohjirk. K. T. 

MOUKRMaTtC QmaIEU' prlnltnr Reas' 
Hiable. akiDplot. Uaaaeqfer Freu, Ball- 
>Hnh !<pl. N. Y. 

nirrTEii Orada print inir. rea^miBbie priced. 
Ftcc aiLnaTilex, IJconoinlc l^re^A. 1,cpnla. Pi. J. 

S.tVli jiipneii' on printed tlrcjlara, rolden, 
liPOktctx, etc. fiaoiples free] Fanluaj SS2 
}<ni,ith |>ciLf I mrn ■ CI*jra;;o. 

rtOfiK. ^]•JrazEne. pamphlet and citalor 
prJntli;* done qulrfelf al' low ptlcea. Our 
ljU.G'lO plant Ij alitaSix realty for Berrlce. 
The Meador Pra*t. 470 Atlantic Afe., Bin- 
ton. ^laaa. 

^OOO BtlSINKSS Carda neaCly printed 
*].rjO. Atlaa iliatrJlThutEnf Co., 1911 Bed- 
ford Are.. FIttBOutgh. Fa. 

1000 BUSIVESfi CAJIIJA. tud ease, Jl.Sd 
>tiller. Printer, .Amhlcr, Fa. 

HOT ^lechaPic — Fainpni llbiiTT of 4 col^ 
Liiiiri roveri Iht 1)utli1En? of alma^t e^rrib'- 
Itijnji a b <07 mlffht ivajut to cuaKe. A i;rcat 
Leon to parenla and taacherx. Aelgitli^ Cot- 
era 4. GOO dlCferent art Idea. Earh rp]uni[> 40G 
pages, full? Illuslrated. Cl^rbh. PrLra IS.QG 
each or aet of 4 mlau — |7.0G pp^tpald. I'OP' 
ular Mechanici Praia, Bcoid C35. 300 E. On- 
tario ^t., Chlngo. 



PRINTING OUTFITS AND SUPPLIES 



IIA?^ PrciB. Irpe and complete printers^ 
allpplEea. AdyUa equlpinmt j'oj need and 
'Vie quote prices; or send at imp for catalog. 
E^. riclffcr, 59 ‘A. S Columbia St.. Newarli., 
N. J. 



PIlJNT Tour own eanli. atiUcmcTT, elrcti- 
Jars, lilrerthlnj!. etc, Hate Ptont?. Kii? 
rotes furnlthed. Print fjir Otlicn, big proftla. 
Junior uresa, $5.00; jjnb preacri. 111, poscer 
*H». Wrilt fof daUlEs. Hetaer Co.* T-JU 
iferlifafl. Comt. 



cnniSTSi.AS Sinciai hand press. Joh 
n teasel, typfi. IMPpIlcBr Send Jlarap. JiB 
Harvard, rambrltliie, Maatachuaetta. 

PJllA'T Jjirre ITieatre poHlera. Cnnstrucl 
cylimN^r preas and tvpe for I3.G4. Plant 
2:ie. Ilolicrt Carpenter, SlOd Talpnsr, 
^Vlchlta Falls, Teiai. 



PRl?sT Tour oirn elreulari, mcelopei, 
with home mule fvrest COatin* less than Il.OG'. 
lUualraled Inatructlotu lOa Carl Edqulst* 
Oilflua. ■>rinn. 



pri?;tiso Presiset. suppiiet, se for cmn- 
wlcte lists. JahlIEs. n.|ch|and. Fa. 

PRIXTIN’O OnlAla — Fresaes, tj-pe auppllaa. 
Ij'lie notelEleB. Send etaiPp lor cat aloe. 
Mode] Prut. TotIi. t^eont. 



PATENT ATTORNEYS 



IXVKXTQHbt; Hend Immediately for your 
copJei of our new fr«- boolu. “Patent Pro- 
EccMon'' ami "SivlKesLlons on i<elllng ad 111' 
H'lillpn." SiEll^-richt pAECt of iPtcrcxtLhg 
fncls. The]' tell how patent law^ prated yen; 
kind of akcLch or model needed; simple Etapa 
to take without coilt how succedsFuL Inventbra 
h 4 iTe secured financial assistance; thow Inter- 
erring invent loiu; Illustrate Importaitt me- 
chanical moTements. IVIth liooks wo also 
lend free EiiHicnce of Invention form to help 
pidabLNn date of dliiAloHure. Prompt service, 
reasonable fees, apeclal deferred payjnent 
plan. Nlrlcteit aecrecy* Thlrty-ili yoarj' 
estnJrlMc#, Hlgiieit re-fertnee*. Write ua 
today. Tho fait* In otir bgoka are worth 
tiicmey lo the pian with ■ good incctUlon. 
Aihlrtaa; VlrtM J. Keacil & COr# RrgLatertd 
Patent Aliorttcya, 4a<y-P Vlcbdr Buiidine, 
VVa sh injtton . Ii, C. 

P.VTi;XTS— Small Idtai may hove lorgO 
ctapintTvIal posiMiLlltlcs. Write 1m mediate] r 
for InronnaLlon on bow to proceed and “Rec- 
ord of Invention''' form. Tjolaji's are danger- 
ous In patent matters. Clarence A. 
U'llrlen and Hyiuan Berinu. Adtuiig 

Rulliline. Waa blngton. B. C- 

JOUX 0. FlXl S. Patent attorney. Xa- 
llonjt Press BulIdJng, Washington, t>. C. 
Patent’s and trade-- luarki. Patent Inveiitlga- 
tlona. Dept. A. EilimaLet fr^ Uld foes U 
low as go<Kt work will nermlt. 

PATE Mi'll. Protect yotir idea by aefuTlng 
free “Proor of [mention'' fulil^r. Kjeej- 
tlonal porsnnql eorvIcBL Rxlabllabed lOOA. 
E, E. Vrooman, 971 Woodward BuRdlng, 
W'Bihlngttm, l>. C. 

R.AME^AY Campany, Patent Attomryi. 
Free Information. RttiK St., Ottawa, 

panada. 

PR.tC7TIC.tL Inventions now isloablo be- 
fore ■nat'enllng. W'bat havo you I Write 
nharlered InHllluLe of American inventorfi. 
Dept. IB. W'ashtngton, r>. C. 

■TXWEXTOIfS Gulde.^' IBJ iiiechanlcaL 
mawnieutB , fresi advises on natenllnK, fell- 
ing Inventlans. Frank Ledtrmann. Tribune 
lildg., New York. 

FATEXTR. Hool{]el free. Highest refer- 
Ctircs. Best reaulEa. Promptness assured. 
Waladn 1^. CoEcman. Patent Lawyer, T±4 
Xliitn St.. Washington. H. p. 

P.tTEXTB Procured: lude marks regla- 
tereil—urcIlminaiT advlra furnished ntthout 
rhirro. Booklet and form for disci o\ing 
Idea free. In Inf L. 5fcCathrarir TffltA ]n- 
lemattonal Bldg., Washlnglnn, D. C. 

L. F, BASnOLriT, 3G3-D Victor BulM- 
Inf, tVaahEnrton, D. C. Low cost. Book 
nhil itiforruft Ion free. 

PATFNT8, Inst ructions ''No* lo P^stah- 
llsb Your RightE" and form, "Evldcmre of 
Concepl Ion "—sent free t Lancaster. -VlLwIne 
A Rommel, 411 Dsvwcn Bulldtns, Waaiuag' 
T«m. T> C. 

INTENTORB— Bend tor free hiaaltlet "Pat- 
eht-is:rnse/' Information hased on SI yeara 
eiperlenes. Lacey & Lacey* Dept. 5A, S33 
V St.. washlhElon. P. C. 

Ef^^^^■OMT For Inrantwi. Write for bsok- 
let. Thos. H. Jpbnstoiii. S33 F $t>> N, W., 
Washington, D. C, 



FDR INVENTORY 



IXA'ENTOR'a Unlrorsel Educator: coji- 
Ijilns 05(t ntechknirql lOt^TCincnli ; ."ifl per- 
l^etuA] monooia; instruetlon on prorurln? and 
iFrIllhg lialentE thd select l^g an allumcV, 
etc. fttifCcsU new Idcair Prim *1,00 post- 
pa M In F.H..4. Addre^a Albert E. Dktrlch, 
511 -U P olorad u Bldg.. Waxhlngton. D. C. 

rWEXTORS; Send Immediately far your 
copies of our new free books, "Patent Pro- 
loctlon" and "SupreslloTis on Belling an In- 
vention." SlxlF-elgbl pflges of Interesting 
Faeta. 'They tell bow patent lewt protect you; 
kind of akelrh or model neeitcd; xlmplc Slept 
Eo t*ktf without co<t; bOi? aurcesiful Imont'ora 
hare eecitred ftEiatbclal aEsIstonco; sbow Inter- 
exllng Inventions: lElUalrato linnortant me- 
chanical hioTemCbts. with boots wo also 
tenil tree Fvidrnc* of Invention form tb help 
eitibtlab data at diacloaure. Prompt aeirlce. 
reasenablA tees, Spcelsl deferred payment 
plan. StrEote.ft attreej. Thtrty-ala years' 
erticrlcnr*. Higheat retcrencei. Write us 
today. ’Tho facts in our booki are worth 
money to the mm -with i good inronllon. 
Addreu; Vlctof J+ Eran:i ^ Co.* Begtstered 
Patent Atlnmeya, 401-P Ylrtof Building, 
liVnblngtoi]. D. C. 

FAKER^I Frauds! Exposed In "TnieU’ 
five Aft"' (Patwl Sales Msgeclncl. Csrl- 
atsdt, N, J. 2 moullLS, quarter. Y"esr, dol- 
lur. 



PATlsNTS— Sni£lt Ideas nty hpv» largo 
comm ere Lai bbasibllLltes. Wrllo immediaicly 
tor Ijitomialluo (HI bow to prprcod and "Rec- 
ord of InvenLjwv" form, Deliys are danger- 
Wt In tiers. Ctaren» A. 

U'Rrlelt gni] Ityman Berman, 597 Adam» 
Bultd^g. WatbingrorL D. C. 

TO Iflcenlors : We art In th* market lo 
btilt'hAse a eoiHJ patent, prcfrrahly In tha 
ButojnobllO accesaury Una. Will purchtto 
outright ar nn royally baa Is. Purchasing 

.Vjfcnt, Ell Front SE., Xew York, X. T, 

PATENTS. Low rates- Bautuel GoldEtcLu, 
575 B, Qunh.il] ltd.. New Y ork C il^y. __ 

INWEXTO&S: '‘New Poiltlro l'r|ac|ty 

ProtectlLris'' iliree— 15a Debner* 233* K* 
ft I, MnvTftukce. 

] ftELL Patenli, EsUblljlied In l^dO, 
Pharles A. Scott. TUPM Gtrinn Are* 
Hochesier. X. Y". 

EXPATKXTED Idaai can be in Id. U> 
tell you how and help jou make the tele. 
Farllculars, WlEb list of manufajclurera and 
wanted Inventions lent free on Tev)1ieit. 
Write W. T. Orecne. S44 Rarrlstef Build- 
Ing, Washlngtan, D. C. 

HjVTE Ton ■ snnnd. pricllcml tncentlon 
for Bale, patented or uupatentedf If so* 
write Chatieiod Institute of American In- 
ventora. Dent. *-^.. Wf^hlngton. I); C. 

AEIX Tour patcot thcuugh a tinall cla«il- 
fllcd ad In Popular UKlianki. Many ipientDri 
havoi found buyori In this way. Ask me for 
proof— rii gladly lend It to you. F, W. 
JnliliJ4]p. hlanaiyrC, ElsisEne-d Adveztltlng, 
3l>Q K, Ontario ^t., GhlragQ, 

I>rVEXT<JnSr "^faking itiventloni Pey," 
OUT 3S-pag9 lllUalmted lK»k, mailed upon 
receipt of 3e postase. Crceccnl Tool Cqoi- 
rianr. Dept. K, I'lncinnatL Ohio. 

PATENTS- Low cost. Book and Infomia- 
(Ion free. 1*, F. Katidolph, 302 -C Victor 
Itunrllng. WisMhgtQi*. D. C.. 

AIODEL Of moilerri paaienger locmr^itive — > 
size, unfgtded lOxlQ In. Here, gccvii-utely 
shuwn In colors, ere all tbo intricqte parts of 
a modem stlanl of the ralla, complete with 
lender. Innlulblo tor study. Qf great In- 
lerest and rsacinatliui to I>ofi and olherB In- 
tercEled In railroadi. tl.50 poatpald. Pop-> 
Ular ^leehanics Praia, Boom C35, SOU E, On- 
tario ljt., ChicaFO. 



INVEHTIGNa wanted 



P.tTKXTB-— Fmall I ilea i -may have large 
commercial poiSBlbllltles. WrlEe Immediately 
for InformeElon on bow to proceed and "Ilee- 
ord of InycolLon" form. Delays are danger-' 
ous in palent matt'ers. Ola retire A. 
O'Brien and Hyman Iterman. 537 Adattia 
Ilulldlnjt, Y'BBhlngtgo, D. 0. ^ 

invention Fur aalcT WtHo Inventlvo 
Age. (Invontlve Trade Joumalp, Carlst'aclt, 
N. J., Immediately 1 Invcotan rwoiumemi, 
-t>ry, dlioe. 

S^fALL Inyentions wanEeil by manuFie- 
torrra. I'll help you aell your lohenllMi. 
Ktanley Hull, 7923 Euclid AvenLio. Cleve- 
land. Ohio, 

INVENTIONS Wanted — ratentc4l. unpat- 
entedr Tf an Iclea for. Eile, wrlto 

llartley'i. Itic,, Roz ^:SS-E, Danjtar, llalna. 



PATENTS FOR SALE 



.\TTENTI0N"1 MangFacturrri. Joblwri. 
dlEtrllvulorE : Hava now on the muritel irruF- 
Ci» seller. Jar Ltd fttralghtencf— hSeulcr— 
golnk over bigger than antic itmted—^lcsUo 
nat Lanai dlRV^lbutlon. UT|| sell outright^ 
royalty basLi. PotltBO- It Hllalilow, lh>chcs- 
ter. Pa. 

^:LECTR1C ITcallug system for oil plpo 
llnca. Practical. efficient, moneymaker* 
Chaa. SclEcrani, H. No. 3, Rgi 500^ ilo- 
tiesEo, CbMI. 

HAT DI.V player. Slamped metal, Hava 
dies, samnlos. 59G0 sold. Gen. Johnson* 
ftOr T>lvl.vlon, Sault ttte. Marle.M ji'b Laan._ 

UN'P.\TENTED Aulodynamlc air compre*' 
Eor modol for sale. William LeClalre. liar- 
Icwtbn, >fnntana, Wlnnccoak Bajirb. 

OUTBIOHT Or royalty — Camblnillun ; Jar 
Opener and Closer, patent Xo. l,9ftl,H14, 
Meritorious. Improved. Inevnenslve to make, 
^^tephen Helner, 1516 Eloclrir Street* Beran^ 
Ton, Penna. 

BLECTRTC Appllanre. Hareidl, 1L59 
m St.. Colleco Point. Xew York - 

AlTDAfOBIf.E Opens and cloxea doora 
Ahi! gat'd. Practical, aintple, emnaTnIcBl. 
I'fltchEs, 1955. [T K.A, and Canada. Hell 
out right or royalty, Cbester A. Dlller* 

I.H[icn|i 1 ef. I'l, 










































POPITLAR MECHANICS ADVERTISING SECTION 



49A 



SCIENTIFIC Clsre *top. No Sbllnil 
Ohcauli' muiufflicturcd. ILd^iUj. Mhi Kwh- 
Ipfa SH^phcM. K. W., Wflahlngton, D. C, 
MANtlFAC'ii'tJJKtjlLS LinakinE far nevr Id* 
vptitlani BtWHllil Write W. T, GreenB, S-II9 
Uarrkatffr Hldtf., Vr4sh]i:i£ton. D- C. 



MANUFACTUfllKG 



MA>'L'FaCTT:RING, ^Icxldta^ Jlea, Blimp ' 
InfB, triBtwprkf ira^tlng mouldi. Blimp 
fpT citalpji;. Biumi 3Ietil SperliUjet, Kap- 
!ta^ City, Mg. 

' ' iMvi^NTiONS iiinurBcturei] in 

tlEjr It Ipw BiiiuphnsE, dJii, (itiOdetii, 

tU. SallmtleB inii free< i^itslor. CrcBeent 

Tool C&.. i^CPt, |K, Clrifinnatli, Ohio. 

UaKE 1L Touractr. IluitJrcde of pTirtlr^al 
■nd uiefUl devkei dBgnllttd In our blr bcrftk. 
FUln Irotructloni aad l]luElr«llopi lEiW you 
h<nr la mika Itiem. piunry op IhJnna 

for Foomlt or mika proflL aolllrii to olhor»- 
SltQ iTlictEa of arrml Tirkty. 4dC 1^3^ 

llluitriliacLi. poaVpald. Popular ^fo<?lMiri' 
Ira Ptaati^ Room £00 E. OotlrLO St., 

Cl]lcaeoL 



MODELS AND MODEL SUPPLIED 



BCaLR hl^tlartr-a] bulldlnRi. Par^ 

tlculara firu, I', Ktfoniih. Ngw York. 

FOK Pfiatfjna mahe onirlnei, lUuilFitrd 
rit4]0£ Honardco, i£417' Nl Aatiland 

Are., I'hlrufo, III. _ 

SHIP Mi>dflli— Hul]d la" n>inF Cloud. 
Comtllutlon or GaLlnn. All mBUrlila In^ 
cludLnii; fuU-ElEud plioa onlj' from 

HtUKfK^k, 3£3 DpurJia Aiu.* PortEmouCbj 
Virglnli. 

PATF:>rTS — SmiU 1tlr*B may liird lariia 
rdipiiiFrrEil pOBBibilltiei. Wru« tinmrrlUu^ly 
for Inforuialloil Oti IkfW tP [>rh'urd luJ 'Tlur- 
□rd of InTaotlon." foriu. IJrluya ite diJi.Kcr' 
VB in pilcul matlrfi- ClurfOoe' A. 
O' Brian, md. llyrttlo Itormin, 39? Arlama 
R 'T lldlng. VVaKhlnalpn, D. C. 

JtQDEL Hlhlp inil boil BU[»pllea. CoiPpirtr 
1[na. CactluFtH dime, tveipber, Eoulb Tth 
at.. Fulton, N. V. 

NV HAT'S i^lHulalji — RnitLne iHKiHa. 

hturiKT Liata, rniterlala and tunpltoir. Advaru-a 
Irulktlb IILu^tnt^d PirruUr for ilamp. 
Evravmeteo. No, CUnioiir Chlpaao. 

FJtEE Ctn’ulara. 'Ma’ka bullJlne ntodiifhl 
nDvolLlao^: Puablo. Weldttij 438Q Lrilnston, 
IIoLlyTvortd. CilLfornla. _ 

EAILIVAY Alodol aiippFloa— Truk. al£^ 
nita, iDcomoftTCE, etc. LIeI 10c. Crovuit 
Haitvfay M m3c3 >, ftlimf ord. C onn . 

ilOU^lLllAKEIlS^MlPiEltiei adited Juat 
for yoit: Tbe and Tlae Modsl 

Itat] reader. Klther. p^ year. Rotb. 

(£.50 per year. SamriJa of either, iS centt; 
bmh, £5 eimtE. blodelraaKet Curv, Wauwa- 

tOBJ, Wit. 

RHASS Qciri and modal aupplle^. Send 
for ntilDR. Tbt Plerc« Model Worki, Tin^ 
lay Park, III. 

SIODElifr™¥(Hjf ideal developed Intu pne- 
tkil Workllitf modelE. HO yeati' auccea^fu] 
eKCKrlener; fit KitEntlail rutioiiLara. 

Confldentlft] aemee puiranlaeil Rank refer- 
rmretr Send Hc piMlijfa far aJ-pine book — 
"MiklnK Inventfont I'SJ. " Orej-rent Tool 
Com[^t^lJ^. T, ClnriTiiiali, Ohio. 

AfODEL atpim locomolire ac&lo, Eas- 
ily made. PartiruTari. paeIIiui hsT, photo. 
i'*c, IiUtle Enjloeii, Roi !'•. iVlljnlmtDn, 
CiLirorniir 



PLANS, BLUEPHENTS, IHSTRUCTlD^I 



WOODEN Clonk hlueptlnU. Petal led 
drawl iifB and lontnirtiOiis. IVeiyht rlrlvj'H 
tliua moreiarnl (l.OU, with ilrlKer 
jirandfither 31.15. W. D. i'roEt, Grty4LLe, 

iJilnoiH. 

NFW Jiraaw paLLtm book. lOe. PiHnllE, 

IbS IV. HaiHtramck, _5 I ou nt V ernon. Ohio- 

S'< IUhUKI'RTNTS Aul'o eaner^Llor chanf^irt. 

mol ora. tl.im. Klai;trk AuLoma- 

[lvo Pon'er, f?. 2Ttb, Mliwuikee, Wljc, 



HOME CRAFTSMEN 



port Bala cherry, thlckneBi 1", wldtha to 
twenty Inabaa. lanythi to fourteen feet'. Been 
(Irylng tan yean ind planed, flneat rbairy 
obla Enable. Al» tpma choice black walnut 
rand[>rD widtha and lanjilha. P. 0. Roi £d£. 

_B^idncy;, OJilp. 

Finishing Any lonci <rf maienai used 
fnr erafll inruJocti la caally dcpne with our 
KlOprLmEnf . rasit cb'yliifc colon, 2c brlnm 
eolor etrd. PyratHld Company, 139 Roule- 
Vird, Island CRt, N, T* 



DOL'DLE Hollar Flue ptit. TEc CQinplete, 
no Elajnp.1, Womeltdorff LaboraTorlEf, Clear' 
Jetd. Fa. 

MAK£ NoraLlIca for ChrLfllmaa, 3 ck' 
HTlpllvp puUerna — £5c. Hurry. Sianley 
Slanton, Liberty. Kesv York, 



LEATIIKUCRAFTSMKN— Write for frw 
IruLrurlLana and prLco list' of Icolher, loula 
and bejfinncTi' hLls. Send 5c for aaniple 
eardE. Addreiii Wilder Cninpany. DepL 
F, 1033 crogbr SL, Ctilcmo, III. 

WOOD Turfilni! en the lathe. Intereitlnii 
tnd raBt?li»Allritf. Send tor Milton & WahlecH 
Courae In wood EUrnink- H |!tvea yOb i|Ulckiy 
a ccrppkt'o iniBtery of thli manual art. 
pagcB. Cloth. 141 plalcB. (1,51) poiitpald. 
Popular Alechanlca PrcEt, Room Cito. Ifdll E. 
Ontario St., Clilcaao. 



WATCHES. JEWELRY. PRECIOUS 
STONES 



SETfL Rjchullt u-ilU'IKb. Kline EUargntee 
a« iHrand new, l,*m' priori wHl umaie you. 
Kvf^ryiKuly A prftfiiftct. Write fur iiiuEtntiHl 
folder and prlecE. OrPaatiinn Jewel D' Go-p 
Stale Blrwl, ChicAFP. 

Al'PTH-tLIAN Opaljt. all varieties . good 
iSMoritnent l.i.QU. Lists free, Norman Sew- 
ard. ilTolljoi.irne. Apiilralla. 



OLD COLD WANTED 



C.tSH For aid Euld lucth. rrownt, brldpc- 
work. Jewelry^ watchra. Wo art BiiHcUcn 
and reJliiers and psy you high prim, becauaa 
we rehiu Into dental cold. Satisfaction guar- 
anteed Of Bhlpiiient returned. Free infonua- 
tluit — Dr. Welaherg'a Guld RednJnH Com- 
pany, l.^OS Hennepin Aye., Slinneapolla, 
Minn. 

CASH For Bold, leelh, jewetty, walf^heB. 
RiBb prlcea paid day ahlpblent Tecelned, 
Katlufactlan abaaluLeLy EuaranLeed or aril- 
e]e^ cheer-fuLly returned. Infornial'inn free. 
I'hlcagu Gold SmellLnr & Uellnlng I'rp., 3 j 7 
t.liamfiUin 1^1 dj., ChlraFa, 

M.^IL L'e your dlaCardCd Jewelry, Ebid 
crown!, and liridgcs, walN'hcE. dlamonda. alL- 
ver and platinum. New hlsh prleea paid, re- 
mittance nmllcd Imrnrdtalely. Qwda returned 
If put pfrer la reTupeJ. United SineltlilE 
Worka, I The Old Uelltble,) Bieked by 59 
yeara of experience. 5Q Ko, BialO I>ept. 
ri, ChlcBBO, 



FOR TWe HOME 



EVENTIDE If(Ki3e-bcat-CDntrol, electric 
lilou'er and th^irmiuLiLt coin pJ eta, either '£5 
or dO c}xlo. (20, Full direct Iona. Inatall 
youracir. Si with order, balance C-O.D. 
El-efdrJvfl Co.. WyracLjsa, N, Y, 

CLOCIvK' liulld your own (randf^lher'*; 

liAhJo; Ehclf. ThPviPbnLlE iniHt auece^^rully. 

Home With dcRiiliirul cbifflM. JJlcecllona 
IQe. PartlfUlarB free. Cltwk Company, 
IJcttTlE Ktrrcl, Phlladelplila. 

RIG 5I(mey electrify In; Bprlng clocka and 
bull ding ca>H. Dime hrIrgR drawing and 
"How" bonk. Kuamlilock.i, Guttanbers, lOwa. 

iiriLT-rN Furnltuire Bdila canvenJence, 
comfort' and lieauiy to your homo at very |twv 
Oust. Any hanriy mao cap hitlLl a ereat va- 
rkly or thit ajiaca-NiLTlnj! furnlturo the 
eaalEi'-follGwed inattucUoriE in oor remark^' 
able book, Lho anly one on thla aulijccl. (£.50 
paj.tpald. Pepulir Meehan Ira Fcceb, Room 
C25, ±0l) E. Ontario St., ChLraco. 



TOBACCO 



i:n>OD Hed rhawinj;. ID pounda $t.OQ; 
anipklii^ RQc. Uert Choate . lllckuhan. Ky. 

POSTP.llD: Guaranleed very flneat SS 

Inch iwrcl. Juicy, redlH'flf chewing. ID Ih*, 
(£ nn. Kytra. Emukihii 11.511. Kmeat Jolley, 
Drv^iden. Tcnn, 



RA20R BLADE SHAnPENlHG 



Tot 'll Uawr hi arte* aharpened Hko new, 
le taeh. Fetter WultetHUliit. ItOCkford, 111, 



TATTOOINR 



TATTOOING Oiilllta, apphlleB. lIluAtraV- 

rd lisl. "Witera."' Sdn Put- tram, D&Uolt. 

TATTOOING Ouinia, auppllea. llUi Pirat- 
ed cjtaloyue. sillier, 133 Main, Norfolk, 
Va. 



ENORMOI'^S FroRlB tattooing ^ gat our 
free Hluatrited falderl rhlcaio Tatloo Sup- 
ply HduiOj C51A South Glalo, Chicago. 



WANTEP^MISCELLAHEOUS 



{.MsH For your camera, projector, ra I- 
l^liuicplAfg and other |i!itru manta, 
PruTetBitjfm] KgfManue Conupam', 394 W. 

MadLon St,. ChlraKC^ 

i M KH For uded mlcrnHtMjpeE, binoculaiR, 
cmoeiai. allLlc rulcB, drawing Beta, aurvaylng, 
4clrntlAr Ini^truinenlB, inarlue eyulpmeili. 
lIlKhcHt prlcen paid day ahlpniEJit ruceJvcA 
KailMfsirlliin gLiBraitlec-il ar flilpment cheer- 
fjJly returned. lihuan'a, £3(13 VinUureri, 
ilhlcago. 



PERSONAL 



FRKK, ImpOrtMnt literature the attain- 
ing and malntalhihg uf rialurnl heAlLh. Df, 
r, T,. Ha>3>^p dPil Rlgalbw RUii:., Keeitie, 

IVaBh, 

BE Ah Dll — The baaL hair Inhisprater, 
t.Iped b'y porttiarn Canada Indian ii. Dollar 
ordert prepaid. SwanGka Drug Cq., Ltd., 
.‘^W-p:<t Eleu , tlntjiclft- 

DON'T SulTer with ugly plmplca, arno, 
hUckheadB. eexema, rlngworrn and other Bkln 
troublei. Get quick relief with Atlialln Rhln 
I.K¥tlan imedlcalcdl, >iOc roatpald. Agent i 
wanted. Depl. AM, Hllliarii I'roduclB. WLl- 

ndniil'pit, Del. 

PO W RH — 1 1 ealth — {'onllHlence, attractl ve 
peTRonallly. win fi-letida. hanitb fear, ner- 
veuanep^. iisferiorli^, hathfulneti. Learn ae- 
flretj «r hraltb and Isapplnet*. "The Secret 
Place," fi-i pagei, AinfUlng hpuk, l>ti(v a:ie. 
.3e <Eamp. Dr. J, J, Smlih. Ro^ jf-kl, 
Ktppelnam. Maag. 



MISCELLANEOUS 



BRONilE Ty 1 1 lets, deitk plates, wall plates, 

mrmorlilBi grave murker*. IlratiLC. briEB ' 
and aluminum raatlnF. M'andkay Paltem & 
Femndrv (To^. .yu.rbTFnn, 1ml 

CUTH^Mftks them yoiitirlf, Htmnlu, In- 
crpenslve etching prucetit. Information free. 
Hugheg ProJucta. 74 Miami, Terrara Park, 
Ohio. 

NAME Tagf^For key a, luggage, dog col- 
lar!.. Inaure them agaLn^t lota. 15c (colnl 
caeh, J, Gla^acr , >tuj] ua , F a. 

Akl.^iTEI'R CarteionUtr ran earn ES5.U0 
wfckly, sparo time:, duptlcatlnj cutl^on id- 
vertlarmeitts- 2-Si ft^ndlcate, .Argyle, IV] t, 

H?1 Al.'TI FL'L ButLerOioa, ntoEhi. Twenty 
dlffcienl tl.04 i>ri!ilpald. Frederick I.cmmer, 
20 Park PIbco, Irvington, New Jersey. 

C.iSil Ineouia dallv alU'erlng mirrori. at 
homo. Plating autonarlR, tablenare, etc. 
Com Ij [nation outfit. Write Sprinkle, Plater, 
SfjS . 51 ar Iwi ._ 1 nd_lana . 

RJlONJil') Grave inarhera, lahlctF, wlntlCT 
and deak plates, fcBlemal omlilenis, noval- 
llea, Druntf, aluminum CBBllneo. Inland 
Monvcneiil Comimi>y, £1? W, Chestnut St., 
^Valla Walla. A Va Eh. 

PHfJTECT Tour keyit Tour rmnm. ad- 
dreaf itamped an mdat tdentlfli'ation tig, 
S.'ie. Kay ring Included. .Agents wanted, 
Irvin RuEchkowaky. (lllij-B Gak, Cbiiakaj 
51iniieHfila. 

JilETALLASCOFE Abf.ulute]y guaranteed 
Und burled gold, ailver, etc. T.^aera alt a',€i 
Tvorfd rc[>otl IlnJlng liurled treasure and val- 
uable Dre. New do luic model dve tlmei aa 
BcnBlllve aa any previous Inatrument. Oper- 
ute It eiperlL' after few nalnutea piracltco. 
Write for free loierestlng hif ormat ion. Metal- 
Ugco^ie Hales Co,, 1031 Soulll It roadway., 
Lna ArtF’Clra. Cal If. 

CUTS AiiylHHly ran niiilie- Simple, abCkp 
proeras tl.£5. pacllculara fur 

utanupr J. C, Win lira]], InJ. 

CLOCK Shetf. 0.^k, cine dcitlar pasipald, 
Idsal Mfg. Co.. Marshalltown, larva. 

MUCILAGE. PENCIL. Keweat, moat ceo- 
noinlral adheElve for boine, omco and echonl, 
T'enH'll In bandy, sanltar.r ronEalrtcc. One 
dime, R. G. Gtldduii. eg LMer, aebcntc- 
tally. N. T. 

GOLD And Bllvtr loctter, ('.UO postpaid. 
Free trial. Bergman. Drawer 393, Hi^'rtnc- 
fleld. ^ l laspurl. 

COCOONS, Butterfllei, rollcct'or'a Bup- 
plica, butterAy arl miterlais, Fre« lIsLa. 
Maynard. 1 IftS Lewlaton. BQC'heEter, N. T. 

Vl'lfOLESALft Ropnly Moreea. half mil- 
lion iteihs. lUo. InteMigtlonaJ Agency, Cln- 
rlnmll, 

TIIE.ASITBE Seeker Jr— Make jeur own gold 
IlndrrE. Wyaa, 104U Frances, St. Joaepli. 
Mlaiourl. 

SWAPPER'S Frlenil, Rl, Hallne, Mtrli- 
Igan, IntercEla swanperi, rollectora. aio' t- 
men. She year, aanipte 10c. 
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NOW • . . < You can choose YOUR 
PHYSICAL CULTURE COURSE 

Ffwn Many ^OVCN Systams . * . /Ut mt 

ulfl 



AU tt*e pqpi 

and 



tr Hyat«ina 9t boily bUlhUDff and nil maka Ot pOtiUlar 
HxErdBiiiir apiMLTlUUfl tllat Wd hava ofB Hated fdr rdur 
adectlpbi, AU at s^nt money Bavlnc bdcm Shore In our j^a&t 
paJrUcIpatInjr plan. 

Udine Oyma, Cheat Pulla, SoPdoiT OlfU, 

Gripfl, Puney ouidta. CDmunntidu 

^ H>>4' 



I'nrbvvQlil*. 



Hand 

oillM «ntOiK AO n> f> nvfet*. 

Ona *CLV*Mltif fhnm 1 > fiv Gn*l MatK'r' 

CatihiCi Enrynllt pimulBed nr bicitH'r Iwk. 

FREE ILLUSTRATED CATALOG 

*ri)* anjf «n* Ilf i' * bin J . Oii-t llip b««l fat- |N». Chtf- 

IVu<U Pulibltkithu «iJ p»n jtml [ib^iLLjr «r 

Rvwy Ii 14 (in Kibfi^thmr ^ivd ftt it iodiyt. 

AUERICLH ATHLETIC A^UiNCE Ca^tm^ 

4U4 Piui SL, OifL mz, rywoi^i, pi. 

n^T r (d f*h.n(t 4 -»»p, jrfjprilj 

A r tidft j ; C*., U rymii’mrt, Omiaritm 





r>ltwl ElnifreeSj tTu» new s-nurreor IhJWEr, and 
t,he> idr-i'OJiJtltluiiliiir of nil hi igjn l-ss btdJdtiics 
hr=H.'e iTKiitwl n t-rtmandyi^s ihTiiimrt tor 
dniCiflintLi. Thry muHiL ilrnw ilm pjansj lur 
etJultiB di-aitn. tor aujinltiiHcm In 
t.nwlsrH, trurts and idintmol'Hrp. Tlie 
Bftni&tnlnil npiillKi to alr-i^omllllordni; forjill 
T.hlfl wort mijjft alorl ■»]] the j^nuflllu' lm:it 1 
Tuke nrt^’iLniciee jhF rliLit opini'rmriliy imw. 
kMfn I If It ft Im; the rjuii-k cojy -vi-iLV, 3Dmt (or 
thesci ttooka »hirh rn ver Tlid whole Held of HMifr 3«D kMvn. jam 
draniuif Bp eltOply timl nnypno polt UtnlnTT- btij"ertat* «bni 

Stand thrin: a irTtnmdoufi value lo lio> di-ini™aoi 4 *ufliia«t 
tfllllicr and expert oLIke, (hhninTm. 

These Books Shipped FREE 

>irf Yes weehtp wlttvouta pctiny down, with‘^ 

V#f Ofppivrerf tj.itajiy denchslt or Otfiw airMracnt ei* 

eept to return them if you don't lAe them. Head the Kiupon, 

iben irikil It nidtUy In flL yiititwir to mupir ■ pMtinn 4 nMnmaijlitT lod Ma cht. 

If Jf lMI Kfld JUW Krill IppIiiiI-' H yPPf'K in#1lliBHT«hnil in t h* AhO-pF^B THiiuU:K.i 
fiWW'T *|iJi full DDimill«iiDa pfJvWfeaKv whh our iE[ic 2 aa Its uif year.. 



Learn Quick Way' 



Tb W S I O.lH irt of don. •cniirK'la 
drnirhniF LonlrunicntR umimIhI 1 > 
t]ib afftT Kncr N m -qnitk, omt 'vny io q<HiUjr 
for m aoijd dmlt biv job. 

AmerKen Tochnlcai Snclety 
Dreiial Aw*. «t SAth St. 

Chicago Dtpl;. DS19 



[ mnt to u ■ HpiirLIf'. Toq rpRT wFuf ttiv y^Hip OTv to^iitth 

•rl ot hrahlbl: Emh^t* |rq- in^aya frnn f Mijoinailiii], If ] Llkatfarni I r HIkciuI roo 
i 7 .M Ln lO Jni|rK K«ii| Ehaq a> 4 u a piufli-b oni-t tlir »i»hpiJ iwir» iif Sa-i M la paid, 
tiErbtrrirBK I j-ntLira t-bara m yciuf qapraip Kod vbv jxi* tpilhos. 



Nkiw. 



AlldrFH. . r. X... . 

.,. ... .Bla 4 c 

I’bav rriir VI o ir^t^rr gmJ nVr iJk Roim wf tmr ip«>fqr^ and Jjtii a/ #r frari hi 
iKKifniH -nan u» a prtrnr>i:i. 




A iJt /nr 

Ffifet 

emrffr*^ 



OF ALL TYPES 

iTand'mEidt^, beat quality. Buy 
direct front our fattory and nave ^ 
iSotiaFiidtitiii Rimranteod. t7aed 
umaienL inatruinonta taken in 
trade. FREE acdurdien lewntLL 

ITALIAN ACCORDION CO. 

329 W. Polk St.p DuLP-l; ChlMIK 







all cqulpfiaeiit ajad material 



loeludliiff lorse pboto^nffravlnf cameia oompleee 

wftn tatnpe, iona ood wreeru wjjon 



you have no- 



lahed the entme you boji tatahhah a pood cioyiiu; 
Indf peodent bualoen vlUi the equlpmeat Fiiriilaliea 
nr work for OttatfS at S big aiJary. Pboto-EnfraTl Ikf 



A roinm platp in | 
priai «Ihiva pjrlural 
HHT 4 far ID in.'Jiaa 
Mil. for I 



?flna iraatif rFAnniunniaa'tirfa.y Ihaa but nifav Mmlif , 
phii in It) Ibir bmjif Pupular MMliBn.bi nuaunrM I lit fln>^ 
•aa wa laarh t^. Kam i<»d no^ay vkUi laaitnini. Ifrlia tiqfaiT 
E-n «iuf fiyv lQv<ni 94 q| miqlnv wfabt waa nfiaa*^ nn poulmrnt 
aunfa kt wq firnlafa. Vnn will ant baiiUlcitad in, Bar wi^y bj wElliDC 
of eotti IfaeitPlmt, 0 *»t IIIS, Aam, Mb. 



HOME STUDY COURSES 



n 9 »>MBdir Oiiunac, teaafaif t« 1 h«naa fai Aria ajid 
lyrrmHW; CbKnliejy: Hwlnpia muI Oummai: Lmpi. ThibiBo 
Euacrltia: tlac ikii d ^b in nincziBH TniiniBf] ABeouBtliki; Adrtri 
... _ .. Lobt dfaalt Eaajf 



Uuhi WrPInvi 
lEntKl Eb' 

iKiu.: Hj^-L L-y. Mbbp ntfaan. Ldw Cbal;. Eaajr TKflv. 

McK]fi|«ir-RaM*Hlt UnlvOtalty, 424C Clare ndan A «e..» Chleag* 




AGENTS GOm LETTERS 

For flten Fkontg and OjHae Wtndnwa, Anyone can iKit 
thorn OEL Fm aamplee^ Ltbcrtd Offer to generaL JUfents. 
METALLIC LETTER GO., 438 N. Clark St. Chreagn 



ariTiiMCTiT or t^s owiiEAaHiy. aiAHAaEMKNT. cncpiATioH. pm 
lt£<JUriUID Bf THE Afn’ or CONOBEra of MIAECH 3 . IOIUh. of Ftapjrier 
Miifa w iM kLatnalDB^ pabiBbad motfalr ■* Chi aa e tb [it fW DMbbW £, lUS. 

Riala bE [HlBdl*. CbqnLV ft CiHk. t*. 

Jlal^ iM. b tipCkJfi piUgJ^ ka Bml fw Iht vUlt MM f 4 Dfl.tr MBnaflL ttmOBJb^ b*i 
p«Mvd WUilP S. «Ihi. baTine ban Uuir ■■‘orfa ■oaonUnc to hv. dtpoBa bbS 

■ty, Ihal ha li till liiiainiB niBna 4 nr of iba l^[>yta, HnfiliBBlra HatBifau and 
Lh«L tba laJlowLns la. In tfaa baat of liu btHUpTadii aod bllaf, b Im alalamBL ot Lk* 
BB'rkfTkliip. ■naBBft'niBBL ata.. ot tko BloraaiBJd publtaBlioo. fair' tfaa dbjta aliowm Jq iJta 
aJun H^hflB. rafliurad br Um AbL nt AityuiA Jt^ LPl 3 . amboeiad Ib BBrUoa 411 . yofial 
l^aa IBB BacalBEKiBa, printad ob tha HTrraa « thri larm, to Titi rjnL 'tuL iba 
Bflnkaa bimL BdilrBaaea ol tfaa imblihlifv, lAfkiir, nBaBiinf aitJloi, an 4 biiBinBM naflaeflt 
Bia: Pablialiai, lletalaf MHliBiLkri Cb.. 300 EbjI. lAitBiH Hi.. JP. Utua, 

tJ. a. WidJoBT. Jr^ too EbbL l>t.u«o il.. ChBiva. 111 . UBBaaiac EdUoi. L. K. 
am Efeat OnlaEFle At.. -Cliko^i^ 111 . bmiBaaB UaBBifar. IVlUta 9 . lInnriL, 300 b--' 
OntBivi BL.. Chiaafo. IS. BrnHid* That IIh nmar w: Cfl trFTwd hr a »E|ianll«t IIb 
na’Tta uid iddnaa aiuat ha iLatad b>h 1 iAm iDimadlatriy tbatBiiiiaEr tha DBim bjiA 
BddPBBiM at itaali hfildan rniloa (if linLdlbr bm por MBt me Dion of lotal Bmoiunt ni 
ktMk. IE Dal -finnad br a eiiffloralij^at. tbo DBBaoaaDd addraaop ot Iha- tndfrldKil onraara 
nqrt be pmt. LE opitad. bj' • Sin. EOBafiaiiy. or luliar UDlnuHtcuoFa^bed emuarn. ila 
eaniB bimi iiddrroB. bj will a* tbaaa at aork IhdTvtifual Durmbor. jnnat ba civm.l Popt*.. 
I'll CorDDBiiT, 3 DO lUiri. liBlkriii IM... ('hli-ai>a, ill. L. B . W'lDdMii,iOO Eiat 

OnlBJiafllu CbittiBQ. TH.: II. T|. Wbiidn*. 4 <-. IK)!] Eaak Oatarla fik.. CIrfaifliiV Tfalnl. 
Tbat Lbi bBCiirB. baiuthtildBn. aKurttatawt.. aiwt i 4 kaf awrtirilr bitldin aweinc of hold- 
IBE 1 pa« fiBt or ihOM rtf tui>l Biniiufii. M Viwd*. fhorliOfM. er oLliif io 4 -iintiH uat 
(If tfaaH UB to |ruu.;> Nom r*iicrth. That tha fwo ewraEnphi kail ■bora. 
aliiM tlu jutiiiB iif |ko aliKlhokMTi tod afriirtljf b*ile*fTt If tKiftaJD floL 

oihIt th. I|,E nt atAckfaqUar, and Bednritr bcHdeii m thtr WFUfar ■■rnm Ihf faiHita of iha 
itmiiiK.rtK' fauL alwi, Ifl [flWa what* tha atnckiinttlrt rtf ppruallr lmlii*r BjitiKiir, upfio Uib 
benfat i4 ch, f«FTi|>any M tiqalae or In arvy ■nfart fvdifrkrir mptb'b. ■hK'narnt 41 tko faff- 
■ofi 4 f iv>f 3 inra.LHHi for blibni lorb tnoataaia lef loc. ii prrti j’ kli 4 llitf iIm atbf [B-f iHfk 
BtlKpl), ipuLaJq pL.MinH:wMi vmbntfioE alhonl'i loll lmTwli.dra and bHw-f Ba la. 
aS'TumMwqnwr niid wwlhi^™ niHler wfaieli a 4 DfkfaqJ>dfTP wnd aBdqrlty h’lld**'* *fl'“ ^ 
DiFt flnwtf fafaqfl Ifair book, dE tba rcniHDr aa liwtwwk bold tiiifh flfld MdirtEiaw fai. 
« rapaifiT nibtr tban that of a buMio lid, owuar: and Ehi, AffiaTit hb, d 4 M ■ P i in to 
bflrttB Chal fanr othfi peraoD. HBi 4 «lB.i Goa. or ofiiwiitciiw. hw fant inUfwH. dboi-t ty 
iodiewt In lln -p»!d aloBk. botida. or olliBr BKimtln tfaao h bi> atqird. far hi>ii. Willi, 
H. Bmn- TTuaEiHBB .IfiDayH. ftwom lo and mbafrlbad bafor* mw I Hi, Vhb 
dHT df fikoifmb<r+ 1104 . J. DHAMAH. Molary FubUe, ihtr MiFirtw 

funt It. laiwij. 




STOPPED list ONE NilNUTC 



Arsyou tormented with thoitchini? tort urea of aezema. 
maboB, pruptiona, or oth^r Bkizi afflictioiiA? For quick 
hud hfippy rplicff uso Dr- Dciinia^ cooline, untlseptic, 
liquid D. D. D. PKKacarPTios. Its Routlu dUb Boolbo 
t-ho irrUntod and infinmed akJa. ClcarF arid 

eininleBB — drioB fast. Stops itcMoR mBtantly. A 35a 
trial bottla, at drug atorftL prove* it — ot money bank. 



D« D * D * 




BUCHSTEIN'S FIBRE LIMB 

l|.» BfHitbliu ^ yeur stui^ — 
MtTOUfft wwl, neOL IWiL Eoey 
pAymenta. Urocn uir ou Ue^ 
TOrmltlee. Ayienbi wUited. 

D. SUGHtTCIN CO. 

0 .M tfaf radw III Ji 4 hf., u., HilEtHilS. Mill. 
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ftriflif 



Patent 



NEW IDEAS FOR IMPROVEMENTS IN MACHIN* 
ERY, ARTICLES, DESIGNS, FORMULAS, ETC. 

f,v«T JBNP ihDuaBJidN of art NTflJiXMl. Very however. repTV 

wnl iht dlKOvery uf cnLlr^y new Moel of thepi provide new 

n»Chuds of dolfut BDtab rvery-da>' tltlsfl In iL better wny^-rluutftn lOr 
ffpjQtw cEndc&Ey. uflcfuliiciw, adaptabLIItyH Of bcauiy In lOTO? prcvlovsly 
hltenied: IhlliB. TTieh mPROVEMEI^H bJC fAlefitahle If new iUfl 
Actually rcytracat ucw Jave&tlon. Thtwe lim^^Yipent Pntept# offer Ifd-xe 
rtnnr«i ror ciront ir cotnaierdAlly useful. The husiiuaw worlU wiuita lift* 
proved producti nwi servleea. 



REQUEST OUR BOOK- 
NOW! 

Know exactly what you should do to seEmre n 
Potent— whHt must- be dnue every atep of the 
way — how the Patent Law protects you^-what 
we. BB ReidBterMl Patent AttorneyPi caadofor 
you, Mail the coitiwri IVOW for our Ph) 
Booklet and ^^Rerord of InveatLon^^ Form. 



MOOELSandFINISHEODRAWINGSUNKECESSMY 

Otir BIb Boat tells you how you ran nIeltI liabmllatf ly to apply for PatEfit 
Protertlob rven If yau haven't flnlBhed DiOdrla or rirawlnea aVallabki BOW. 
U will tell >ou how We ruu Rrcjutre ih« RDeeinp&tfDDS siul fUils|]«4 dmTfaftii 
neceasary in the form prt»crih«3 by the Pntent Olhce — v> rs to iwnirc for 
you tail PiLtiiat PtoIhUdd. Mall Coupon tor Our Dh| B^ItTnDAVt 

OUR SERVICES TO YOU 

\^'e are r«lHten!d Patent and Trade-Mark Attomeya. ecrvlnir InvcslDn aU 
over the Lmited Biatca and abroad. Our oritaMaaiiau ia rempleie. Wa 
have Drarumm. evparlemr-nl Pean^herw and Actomeys to acn e your Inr 
tercata. can act or your Icsiiil o4vl»cr In nU Pal nil Mailers. Our eom- 
pteie service Is dcflcrti>sd in Our Bij; book. Msll Ceupon for ti NOW. 

m CASE YOU FEEL THAT YOU HAVE KOT 
SUFFICIENT FUNDS AVAILABLE 
FOR PATENT FEES 



Our RIb Book tella you how tu Imally anbIcii an intemrt In your InVEailni 
- - - tappi 

do tMa than to delay itidcfluitrlli' and jwe another Inventor dovdop yoUT 



hefore QtlDjt 



in sou 

illcntlon— to fiobao fYti!i]dl wHIIdb to idd s'OU+ Better tn 

^ I 

Iden ^d Patebl It hefo-fa yoU dO. ^nd Coupoo NOW, 



REASONABLE FEES-CONVENIENT TERMS 

Don't worry ahnu t n [tanecs. Our reed are vtsty r^raiiHGiiiahie==^e enn ornitiRe 
convuntent lorms ot pus mtoL. it la our ruatom to permit ullcniji to pay 
lor our een'iicwa In tnatallmcuLs as the apotlcailon uruiirotHca In our ufilBn- 
Sea OLir HI 7 Book far tees In Dhtalnlnc FiLeaL. It explains our arrango- 
Konls clearly. Sond fee |c NOW. 



CLARENCE A. O’BRIEN 



AND 



HYMAN BERMAN 

70 -D ADAMS BUILDING Registerod Patent Attorneys 



WASHINGTON, D, C. 



TTA<;n icriffnj to advorttrdrf nt^ufipn Popular AfireAankr 
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POPULAK HECHAniCS ADVESTISING SECTION 



M "IP ^1 Booklet Free HisbesI References 

Ma I t* IV I Promptness Assured BesI Resulls 

* * * * ■■ ■ V ■ drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer In the latest editions of the Rand-McNally Directory orBankera and 
Bank-Rccommcndcd Attorneys* published by Rand-McNelly & Co*, Chicago, 111.; The 

BaggOtt As Ryall Directory of GiLarBotred AtlOmey>, paiblishEd by L.teh 1 Direfitncy Corporatiob, 

Boitan, Mam.; Pliig^l'e Law List, by Legal Directr>ry Publilhfng Co., &L Louii, Mo.; Amer- 

icao Lawyers AnnuaU Clevelaitd, Ohio; Bankcn Service LegaE Directory, Baoken Service Co,* Bonton, 

Mmi-; ^yre’f Law Liat, S Park Plafe* New York City* and the CeotraJ Guarantee Co.^ Baokeri and 
Lawycfi Directoria, Empire State Bldg., New York City. 

WATSON E, COLEMAN, 

tt£OiST£R£D PATENT LAWYER WMOll I rHj I WPIvl^aWa 




MOW TO OBTAIN 

VV'riltpn by- a Fatm-pr M**t1ibrf-or lb-* EsAliritn'- 

in* f!i23-34i ,>r th« u.s, r*t*nt oi!h>-<». 

Tf you want ta r''Atrt by yatjr iiLa. flK4uld t^k*^ 
atitpE tij Apfijy tor * U, T'a-Imt mt nnee-, Vo'l.iir fir*! «tep I* 
tn -(et tbij- I’m Hook. Thii inlemli-ne lIlualrAtfi-cl book 
T-r>ntalnU *Klijable InformoHon you f^h-ould hove. It t> IL 
you fwitv to obtain a ibalmt on your iiJr> In thr auirh- 

WPf- Wi-|1i thil Free Hook you will alui rf^.-Lvi*|t "Hccord 
ot Inrenllon'^ -form on wbicri you. cart earEly reciiTd your 
idE>. PrraonBl *ncf Conbd-'-nrral f'ETTicvi Your o-ir w-IEI bv- 
-R^rtoHalty bantll^d only bv a Rrrlilyrtd FaienI Atiurttry 
who la a Former oF lb* Ri«imlnEn« Ca»-t>« of tb* 

VI. 3. fateot OfficD. All earninunicatLr.r>t .ron rtd«n tiaJ* 
lull caurfiN itiDJlil ra PAtEfr biHIe tmi -nti^ORD tf iHTEitii^ tv*. 



CARL M ILLER 

REGISTERED PATENT ATTORNEY 
f ORMtH MEMBER EMMININC CORPS U. S. PATENT OFFICE 



_ wool worth Bldg^* Dopt. 12iA, Now VorkCltw * 

I Mi t*L£A BUlLniHti* tl*pt. mA* WASHINGTON. D.C* I 



Pi**** **p*a ■«!*. 

"ilMvrd *f -hirw. 



‘Kinr W oy»i- a FaWPl.' 



AbfE. 



ADDHEflS. 



liilliK- 



BIGGEST 
PPORTUNITIES 
StlU AHEAP 






NTEHNATIONAL CO R R ESPON 0 ENC E SCHOOLS 



Bm IGOG^-H* BerantCn, Plant. 

Send lilt — frtr- — In^iriuiUvi on BMliiJen riaerbed: 

B Rtdlu □ Rtdlo Stnriit Mm 

Rullt Outratcr □ EIkHtIhJ Engittir 





i 



Almost in a decode radio bos become i gioM Industry. The 
Qt>r>f>rtunitir$ cmiEcI will be enjoyed by inioed men. The 
Ihtrmaliona] Cortespandence Schnois Radio Course, prepared by 
leadinjE authorities and constoptly rc^'ised, wHt ma^p ym^ u 
trai^^r4 mmi A iiLscinating bwk — /fee. 



PATENTS— TRADE MARKS 

All inyentiocfl mbmltted held ormEcJenliai and 
given pQtBonBl nttoation by memben of the firm. 

.Perm, *'Etidenet of Concfotiofi'^* and iftjfrnduHU. 
“iVow to EilaMisk Your RiffkU —FHE£t 

LANCASTER, ALtWIHC & ROMMEL 
Patont Lmw Offices 

412 Bowmi Bitff* WatNMftonp D, G. 



Inventions Wanted 

Pdtenled or Unpeterated 



Have you aaound, maotla] laventlan tor lole, paicbtcd 
or unpatented? 1 ( m>, write 

Chartered Institule of American Inventors 

Dopt. 4* Barrtoter Building Waatilnglan * D* CL 

IT'Orlf 1 LaT 9 €st Arsooiatton oi JnienloTi* ^< 4 . 1 S 44 + 

who derive largeat 
profit^ knuw and hood 
-oertainaimple b u t vi till 
facLe b-Efore applying for paten ta. Our book. 
givi^ tboqo facte; eent free. Trade Marks— Copyrighted 
UCET * LICEL Eli. St, If. W, Dif L ^ VTiSHlNCTOK, 0. C- 



INVENTORS 




INVEHTIOH/ WANTED 



InwHi-Uin SrDiiv 0>*Ui ^ ft, F V*!** Lkti urlj iDdO Invert «l 

i-hVtUllailM. Hlnw* h*iW pOl ^tnl krfiat^v-l kW^n, f>|-n. 

iHick. prftiikidi f3i, wfit* r^'r FM* Luff of sunku 
IHFEprmfIC pud c*E*Jii'i of jiiMnElr*! Imihp Fur Uir^iiUinb 
«4wd>^ P*hlkkhe b.. hpi. FIX. SOO rms H*« TorWH.V* 



GEARS 

In Stork— lmni«liate DeliTwy 

GruTF, riRfld rrdiK»ri. npiT<- tr e i, I h r Ji i bn^r- 

Iavl iW-Eihr «4U[dijj.iP, paiUiTV’^lr. A 
rrirle Jin* di ■■rrloil tii vur CbJr^n Hlnol, 
r^a kiwi- <|Dn|« n* TiMtniml ctwt ul ■'n'r bind. 
Uflod u r^tn- btfun-lntp *mf kiiqqirhi. 

Write /or Cafafog flfo* lO 

CHICAGO GEAR WORKS 

W!-I!3 W. J.fb<» WiJ. CniCACO, OL 




ALBERT E. DIETERICH 

REGISTERED PATENT ATTORNEY 

5|2 U Colarnda Building* WASEIlNOTOrC, D. C. 

ficKiklot UJS f’rjtrm.f# *enf fr^e 



^Protect Your. Invention^'; 







iMaym ore djuigereus and may be very 
coeiLy. My personal KrN'tce usaire* 
prompt WTtlan^ strict coDddenee. and. a 
mlntimrm ol expenae. t auggieet that you 
•end me a model or dmvriur, or aketcti 
and dnrrintloa ol your l&Ycatieik and 
SojOO. I will make a amreh and rennrt 



09 to Its patebtablllty and send 
ay q 1 my TS-imiiC bocklet. Or, If 
t to read my aeoklet dfot, mnll 



preroptly 
you a ropy 

you prefttf td> read my 

the attoetaed coupun nt oudo. I will aiio 
«aid my **Iloconl ol inveiitJon lorm. 

i Over 37 yew oEperlEnco oa a Haglatcml 
*aieiit Attorney.) 



L F. RaiaJolph. ‘ 

FICoH 44od me at once, fm Of CliarHe^ youf 73- 
page booklet oml "Accord ol Invention" fonu* 



Name. 



R PERSOnOL COnFIDEnTinL PflTEHT SERVICE- 



Ad drew. 











POPULAR MECHANICS ADVERTISING SECTION 
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Increase Your 

Earning Power 

AppEy time and Inbor-MTinp kinhs to your wnrk. 
Your omriooey wLU eouii be rueogniiitJ uiiJ you will be 
111 for bdvEiiief Qient. 

If ypii do iwachiue Ehnp work pf bny kindt nlipct-nirtnl 
work. ]PtintiiiR, cerjiunti'y, aiita rcpuirmR^ fiundii'R# coti- 
cTt'tr work, plumlunR, rk-etrii-al u ork, wrldinit, buikllnR- 
eLisb work, aennnxl rojiytLirUiG, toal-ni&kinR, ppuUry lais- 
itiifr riiuaoiiry or hopic repaSr »orki geL lliifl 



CL O Pages of 
W O facts for 

INVENTORS 



LIBRARY OF 2000 



TIME and labor SAVING 
IDEAS FOR SHOPMEN 
and HANDYMEN 

RECENTLY PUBLISHED 




EAiTWVSlDDOmRPTHENGS 



SHOP 

NOTES 

for 

1935 

332 Articles 
721 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 



iOr[LHllne tfie tmiE IU:UHlraLc!i t bIkivp.. tlirn^ An^ 

llvfi vr}tiimir4t ]n tirt? JS'nto^ btllTBry of i^AHtly un- 

iJ-TTHttHKl pihnrt Cu ts til cvEry-iluy Jii(iN. 1 1 pro arc Jiuit a iitW 
oJ tbe aubJ^dCa lahea bam tbc latest Issue. 



AuIit l 9 <*cirit«l Tfiin* 
bln. Tiili 

AuID t,w*.Eiiki 

TiUiIih l.'p 
Ml lipindcr, Ptirkiltla 

FIUbj:, Cub* 

Cnib> €M*4-. UfIiv* 

Pi-nv luf Autv W lirf t». 
Cinriai! 

Drill P-11111'ifiidii 

DrJlPT'ttPi Frirblinj*. 

MpVLnc 

Elfi'trUi A^plimiErB, fli- 
^ liktrinc 

lUfH'Erk’itl MiiUiii, lt». 
^hnJlai 

rihlmiH, SLirl -C^i# 
Fiif 

r^rm M«ild fnnti CYnoi 
S 4 p*nt<ir 



GIah, Wr.ThtiH 4 wltlL 
0»!r, UtJaf 

Iriiq* 

tlEnl. nnin^ CtrpEMf, 
AluTTitiiuri^ 

Jtilnrvr, K-B«pliit In 

A.’’EEdb WbiielAi 
B*t1^r4ni 

IaiA#-, LiLbrn- HAvinii 
. l<lflH riiT 

Kli'li-tL fllrr>pi|q 

-Uf-UiI TwffLllK 
, llnili 

Rdihin# 

Pulnl S-Hdr Gun 
RrTrii 

|nul^|J.J||E SaJmejiibb 

Aiilii- F«rti 
AdniJ, LImi in. Wt^hilMip 
TaUu, a iIjiUitAlil* 



fcnJi El^v* Bemu-W Pei-p 
wlLJi fJr.'Erlc 
Ar« 

BiTE!i.niLljAv lludiii^ WIh- 
N«li nnrd F>lwlc li.r 
Jbjtl BBl] Ai|Lh 

T*pi .uqd PiFi 

Tm| ClUlll, FuFEaUi 

WI>"f«1F Al trBCE Juil. 
?i™TEi SlrrlT 

a'iwiiii™ I'JiHiiJijPL 
rlmnledl, Ihnl Driv 
Tr«j* 

TC'Md CIiIhU, TrKkt uf 
Urum 

Wood JuiDitB Thh Hind 
IfXltt 

Wutll IhllcilRl jftiU. c-Lt) 

Wrir^phitiD. Idulcifilll 
Fijiir 



Knrh vn]:umc CnnlAlits APliriHlEnalcly 400 erti^le!i anil AilO 
tllU.-^tmilouB AH ft hfl 0 JOlI nr mirrifN I'lild umiraleil library 

Of Blmti JicipH may be secMred fur a Hmlteil ilmp only. After 
the iiroHint nuppdy of books la eibuust^ Ilm offer CfiUBl bo 
wltbi]r«wm. 



..-mmwm,m,„m„MwmR* SefUf NO 

I PUPULAR MCOKANICS PflICSS. 
g IflS E, Ontario SC. Room inS, Chlcagia. III. 

■ Sciul dip, aa per your nifer, the lollowInB t*nokB. I will i»jr 
B pontmau. priH Slid fiopLaRe. My mopey wnit Ik reluddcd II 1 
* Abi not ilLtlaned. CCheck whut ynii wahL> 



! □ ISIS thap Rotpi and Orllllfla and Thraatf CuttlnB^ 

■ botK lorSte. 

> n Shop Natat Ubrary (5 fala.> 51*511. 

B ^ ACi C. ■ ■ ..*■.*. 1 * + .*. + +..., H , F.. ■ far. ■ ... ■ ... ■ ■■■ ■■■ ■ ■ 

B Btraet amj No.. 

S City. w. ..... .Sta*e**i .****,.,. . 

■ « C. 0. n. appfiei fa U. & and potussient onty. J/ yaw rarlds 
I theiphETE, Tfmttiiinu muii aoc«atpaaf orysr* 



I 






The»e liunkji werp prepfirctl for men of idnts^ — 
iijon w3io have un article in mind l.bat will make 
FOiinpy, niive maiLpy, fui^ie Inbor ur Kive pIpliAlirCr 
[.pod i HR- thiDkere that llie world of a few 

yeaJra troiii now wilJ lie rndimlly dilTarant bcHrnuAB 
of the coTitributimiJi to pruRrcfiB that in von lorn 
w]lT make. Xow in the litnii — if you hav'fl nn 
to pce about iirotet't inii it. 

Many Little Ideas May Have 
Big Commercial Possibilities 

Don't think That Co be |jrofi.tAblp n.n idea needs 
to be coliipliciltHt. Simijlfl Art.irlcs— jiHFl a per- 
son ’^P ]iunrn-^hn ve often nruVed pruBtable. The 
crinkly Imir piD, the toetcU tip for ehoe larcB, the 
pu|]or clip are tfowl esnmrle*. AIbq fniprovunLenLa 
Oil imtenieil Jirticles wjfiqetjiiien prove mure proBi- 
aI’iJp Llian the oriitlnal Article itseU'. 

Don^t Delay — Send for These 
Free Books Now 

^fatiy a tndU has wnitarl itiitil too Inte to protect 
ail idou by a L'nitwl intatev P '11 lent, ficmein ber 
aoiiLeane e3w mny be thinkinn rvloiiK thesAme lines 
tfmt vuU tire, and the Patent Lawn fDA^or IhP liiftd 
who fllea ids rtppJirAtqnn for A psttiil first. Delays 
of A few days can Bomctimw iiieem the loss of 
A iiatcnt. fan feni'n tlir important faCtn nbmit 
Pateut Protectiau at ouvt. 



36 Years of 




Proven Service 



Fnr thirty-filx y«i±?i. thh 
capable uninnliatiuu bAit 
pervpd IhVent- 
orK fnua idl 
over tlip COLUV* 
try Our lanrc 
vtart of patent 
(ineclallBts 
kIVhs you ts- 
p o r I And 
pnjiiipt wrv- 
f« nnr ff??a 
ar 4 reasouAblD; 
we Abn help 
with (lefcrfod 
pm'mcikis. 



H VICTOR 

EVANS ErCo* 



luUdIng, 



REClfiTERED patent ATTORNCV&, 

HiAin OflTcHt SDe^p, Vlctar 
WaihlngCan, D* C. 

Otfiar aniens Ifl40-N tnnway Hfdir.. Chle 
tVoolwnrtb Bhljr.. Naw Varlii 514 -N Empire 
burgb| lOlfrN Hnbart Blcllt.. San FrAni 
Security Bids-. Lei Angalaa. 

Bend me FRKE Pfip1«i of your boaks ''Patent Protection*' 
and anrl Hi?w to lidl an Tnvuntlon." fNote: ftome 

books Buppiifld by spy uf broDcb omeew Ibied above. j 



a»T 10QT-N 
Bhlff.. Pitt*- 
:|mij*| T3d N 



Xa&e 



I 

I 

I 



Street and Ntt, 



City or Town , .. 



TY/ien iprifbtii pleas? irtFitlioK J’opttlor Mechtinica 



MAIL COUPON TODAY FOO YOOR COPIES 







POPULAR MECHANICS ADVERTISING SECTION 







PROFITABLE PRACTICAL BOOKS 

OF USEFUL PLANS AND IDEAS FOR BOTH WORK AND LEISURE HOURS 

Whatever your interest — to develop a profitable sideline; save money 
unakiiig improvements; personal advancement through study; or pursuit 
of a hobby for recreation, we have searched our lists for the most popular 
titles. This selected group covers many of the best subjects. Check 
them over. Then order iVC/W''. 



AIR conchtioninc 

LI VP rlcld: OreAt Viittirc. Thnnjufftk Ihiok on Vundamen- 
tAlfl. JnK|Al]atluEk!i. Uioijp VacLh^ pte, , . , ,, . , , , , . . , t r - - r ^ . .$3.50 

AUTO ERCTCtOeCOlA 

I>yJie’& ioth l^itifj. 11 , Re<^m r VAmruw gtATHlini aererenre 
Work, LitTeit Auto Feature* <'q v«re4. . ^ r - 14.40 

uo-v. A.O. ccnerators 

Mifie fMTp ijirt Auto Cecbprfliron. Turn rfcruu Into Money , 
Hun4ir^ W MAkliig PnrUUi. ti-OO 

DIRO Houses 

rJuUd to £uiy DHdttu^, ftt&niJjLnl Typed, Elouifm fur 

MAiiy KiiidH ur uittid. n.ot 

BOAT BOOH 

Pofk-er, RuwrhiE, rculille' I'lhiu. linlCtl Dukt rroTD 

Thoifr rtAEk» and Save Two-tbm]:^ il3« ss.dt 

BOV MECHAMIC 

Uundroim ThlntT+ Can Makt. KMfifl Rnyfl ;ntcreflte<li: 

UUKy. Lkavetonu Latent AblJit)'.. . .. . . .................. $I.0t 

BUILT-IN FURHITURE 

Tahu Orflow. Make Mnne> r ITat'llcal. iMinHar Fwrn3t«rfl. 

Flla liT*sle Wpaf^ In Ui:inieri. Sl.DQ 

CHEMI5TIVT. PRACTICAL EVERTPAV 

Nfakfl Hundreds Tl-dtiiln Dully 'i3LKI FurmulUA AuJ 

Recip«- Now. Fntctical. Cumnierclol. ,.S3r0l} 

CHEVROLET SfX 

Modplfl 1031 to 103i> IiielitHiv^ Oivrml. Caojf irutiluti . 
OperatloO, Hcimir. 003 CluM. 111 List mini ............. 12.90 

CONCRETE WORK 

173 LTsm PcKcniwI, rirtunsl. Kany tn Dillrtw t'lotLH fnr 

Hume. Sbi>i > oi FArm Utie . Sl.OB 

DIESEL HANDBOOK 

Xdw! InrfrrmAtlmn. Replilty l?JL|iAci4lUjg |Tl«li|, 

Moke Ymir ^tJuT AVIth Tblik Reliable Ukiok. . .. . SS.OB 

DOG TRAINING 

UumE. tilu^ MuVEisl!, Eilfr. T>uk lxi Vftvl Lmrli Ibe E.\pGtti9^ 

MfltbuUH ui Traiuimf. Train Your Dthf 11.90 

ELEOTROPLATING 

Mudern Tract tnr lucluiltuK N'lckul, S^IiiCh Cadiribirn atmI 
Chromium, t.1^) futiiwr, Onid. Alliiyn. Viu'IctuiA Mftaln, 
Mctat O>t0Eliuff. rieJlnble and t^to- iMte SJ.3S 

FARMERS* B.OOK 

flOl Klnkn fur Field. Hj>tne. threat Tlntc and |.aber Haver, 
Fracxiral. Tested jdcad SL.4D 
V-» FORDS 

Alfhi "A” and "B" Mndels. f'ooatmcllnn, 0|wratkia and 
I^patr. 713 PaRcis. lIliutneEd. ....................... (2.50 

FORMULAS 

lfl.E>m> Money Maklnn Pntcnsdce Ymi Cun Use RlEtit at 

Homo tc Mak« Quick i^liknif trodui^la .S4.DD 

FROG tNOUSTRV 

New! am) 3^11. PmntH[ 3^kde tdne (or Aree-'i 

V^■h«e Panda Can. tlfl BnJttr - S2.0H 

FURNITURE MAKING 

Tiiolk, ^iatwLaM, Uenlgruti. flii> RmuTLfu) Ppnjemin Modern 
F'urbjture 91, St 

INVENTING 

Tbe Art oZ and Wbat to invent. SHowa &irt of invontloiMi 
NrcrtM. Jfnw to I'alent and Market an litventlon, Hnw 
to Uen'elnp Idena and Turn Ttiem into Fnint.,...^. . + . + ,S3i0* 

LATHE WORK 

iJiilhuu, Thnwllnn. H Volucnea Com nrdtiEnR Humliedn o( 
V-'nluablc Stiop KIqIlk. lUuatrated. Sl.At 

LEATHER, HOME TANNING AND MAKING 

fntMrmnllon oh Hew to Tnii and Make I^lheT fn^m tbe 
JUdeM of Various Anlmais ............ Sl.dlli 

LOG CABINS 

Kuy Flalta; Dulld (of Pmflt. V'alUnI Cobip1«te BLllldlnf 
laiinjcUoud. L'ovare FLtirDbi/ceii. 11.SS 



MATHEMATICS 

£i^y Onide tc^r the rmctltal Man. Elerduvtfi the Mystery 
and uicnouUie^i. tt^SD 

MECHANtCAL DRAWING 

ticam oraniEiif: Uar.Mt sajarki^. Teach YmutwU at tlome. 

Book of ^(eUiotU 9l«M 

MONEY MAKING IDEAS 

tSDS Aitarc Time. I'ractlnl Guide tor Vnunil and Middle 
Arc 4 Slen and Women, mudent/i, 13>oyB, OIrla. ........... 

PLUMBING 

SOD Faetf Fvery Hnme^iwner Should Ktuiw, C'are and Re^ 

Zmlr n( Yniir O^li Flumblim fiyatem. . fl.SQ 
POULTRY 

hrvedlOjr. MaiLOflclriRm. Fuf Thnea Tb tersEted Im Mali Lint 

rouUry I ay. i>eveJoit Fhcnumenai Laycia. 92.0D 

PRECrOUS METALS 

Identify — Buy — Sell. Only IkHih on Subleft. Anyone C'an 
Tnll Value of Their Otd Go-kl. eto Sl.Ub 

PROSPECTORS* HANDBOOK 
How to Ml he, AppEUMte, B(ju1p. flo# alkd Where lo I/hjIc 

toT Valuable Mltteriilrt .......... S3.,S> 

RADIO PHYSICS COURSE 
New Edition. [11)2 PaitoH. iIjOD Illiu^rattnilB. All AbtMIt 

Kadiu EkblalliHl i^tep by Step.. H-dO 

RADIO SERVICING 



PtPQt by Knosrlmt Conte. Kllthn, EteT ItUponaUI Xew 
Edlliob iual LuUed. Elba 1300 FUffi. llliuatntid 

REFRIGERATION 

Elertrie. Gan. Be a Bcevlea Exiwrt. Nml fur Trained 

Uetmlr Meo. 

REWINDING electric MOTORS 

FmetlaaaJ' Mtir^pitwer Ty|u>!^. Valuable for Even'onn En- 

ROK^ In ElectrlimL lifl]>nlr Work. 91.50 

SHIP model 

FIntIri! Tex,t. Pamnue '‘aovEreljrn'' n( IG3T. Lut W'onl In 

Uenutiful Ship Mcjdela. 51.90 

SHOP NOTES LIBRARY 

£ Vol. 2000 tVondcrfhl f)hnp Tdp^. Vnhimp« Reprinted 
AUJIualty fntm Hbnp Notts SKllun Popular ^ilEKdinnice. .. ..SIMS'S 



STEEL SOUARE _ _ . 

Hn'itr In tiRure AnRlnoF Raftcra. Roufk. Eta. Aft indii^penit- 

able na tbs Moat IiupurLant TdoI . 9 I 4 .OO 

TOVS 

For AmtL>tenient or Fm^nt. Fikileable Dmilgna. 07 DKTnretit 

TnyFI. Easily Follon'ed iDSirucrUallit 91.50 

WELDER^S HANDBOOK, O KT— ACET V LENE 

Thofiiugrily Up-To-lJate en Alridem Applleatione of Ou WeldlnJC 

and. cuttiEie rrtiMww. 93.of 

WIRING 



ApproToil Economy Mcthfwlh fr>r Homes, nulldiniee. Stands 

afd Up-To-Date Book Meeta Every iterjulrement ...... 92.SQ 

WOOD TURNING 

Wninda. Tftrtltt, Motbodn; Practiral Ttsacher. WfH>d Working 
on the IJittae Tlutroughly GovETtid 51,90 



Books sent C.O.D. anywhere in U.S. 

Just make up a list oI the booke you waiit hOd malt ue your order. 
W'hen iKjetmatl batida you br>nka. bay Hlni the tirico aiid postage. 
If you acod retniuaiiec whan (ordering, pleane include II cent* i»r 
bg*h 4ktra far peitage. W'rlte far InJarEaBtlati abuUL books oU 
dLIict tublHtii you are Intenmtod In. 

POPULAR MECHANICS PRESS 

Room D5 — 200 East Ont*rlo St., Chtcaso, III. 



THieit iprfthij fa advertisers pJeave tiieiifiow 



POPULAR MECHANICS ADVERTISING SECTION 
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FUNI\ 



°IG PAY 



FREE 



Wml BIT tear -pIsTlii^r, 
fiYvwt-toEipd yau ' 

tUneifL|[httih'ay. Hn 
BodjJ win nrw 

frit;Bda; pop Qlartty ; in- 
crviuAhJ incoRW. C pportu- 
Ttilim for ([ood-pey jotia. 
You tan qiLiiify 

Cti trSmT, 
on^lkKN- 
chof itt' 
fctrniTMsnt. Wrilcf for 
dfit*i I B B.nr! Karnl»t}nir f’nto 
Uwk.Ml'Mtiun EniUrtJtTirftti 
anAutilkuiHit corutiL^ troxor- 

bODc^ ctd, 

H m n 

BMiO IH^TRUMeHT CO. 
1310BUL&OHCR PUI|.btNll 
KLKIUUtt inaiANA I 




WILL YOU WEAR THIS SUIT 



and Moke up to tl2 in a Day! 

Lot tne Benit ynil thin hne bIUvimiI tnllnreJ milt FRE^ 
OF COST. Jtint follow my coay plan pitrl Hhow ttio 
mjit to yciiir frijcudn. Make uptufllifna day eanhly. 
No ohiwrlonH^^D canvaaiing neEiiinry, 

*mnd l»r liMpIflB - FSEE OF C0K1 
Write today lor ACTUAL ;@AMP]LE:8 

aad ^’^Surtl^are"' mnoey getting plana Iteniil no moEicy. 

H. J. Cdiia. Fiww tnnnrl^ 0*rt, Z^iA. 

■Ou a- ' 




For Genuine Old Lint Ltpl Reserve fnsnranee! 
—and never am increase in preeivins. 



INil ii3iir lunnim on • budeE'S 
had>. hay anlr tULOd 0fKi O- y«r 
IfeaA c-hajj 3 id a day f-or title eaJe Old 
]4lta liiaartrv* Ineurani}^. HO 

Dialltir wlut your mt* if betw«n 
15 and 45 . Al you «no loE 
tnno.W Dl liila ‘'iiuilt aixnlntuladvll'' 
InauiUDa. at b 4 v Th«h 

irhati tf»e polii'y nwiLi™ FaetaJ: will 
pay liwHi (o yoo LU full Ikd valur, 
BBfe Ibaut j>iMt bav* t*kl In, Fall 
lofln Tiqlw ipilil tBPt»4rttT. *nd oUwe’ Iwiee- 
Pti ithtad bleaDLs' it paLlry— ana (iilt 
lirttaiiKui W laniHr bL U>e 



POSTAL'S 

$10"® a year 
BUDGET 
POLICY 



PAEMIUMS NEVER INCREASE! 



uAihial ^ knBV»» h wwJitetd ee In tb* cm ef ^ l e l lMl 

^MedUW Wlwl- 1-4- 
pufan^ tie.M> only i4W4 a 
b ell will i-cf iw »v4 

ESr.W.r.n'TSSSiLB ^•ifiasTbrs* 

Itrr.’U;...™! -"-w. 

ILPl ayaarpobey. 



EiMt data and >w at Urth ■. 4 + + , . . 
Uneipatl44. ..... 



Najm. 



I 

■ 

■ 



full e4iliw. 






mmmmM 




New LOW PRICE 






TMqUIETNESS/ 



SAVES V: 1 100 



DEALERS: 



LACQ dewjim Lli)e yrar, raakini Irr-meA^ 
■iflVu- DTiAS.Lrb.-ati ia 4-040 a teanSh! E tnlliS 
beve tnapi d^-|ppi in- Sill ijtd— T* enij liucen 
UCO$l la iiDTn i-iTl''W)r- Thlr mnuilip III 
ehl:> yna a Sainidr Pirrn-T. In re-- 

atnlnaiii-n. W|T1 tor T 09 LIGATION! FnHi 
frutury eedltrat-bHcr — Uipbl [eere^^r- edvibii-iiiiic 
r4n±. wli)4|i:* ban.arnL ri4drFa rtr. iLueh, Bajirf- litr 
iktA4a.TUUAYr 

L. A. C0CKLIN» Fm. 



IIVoIlLi vlbrntloa. 



Kcrt'a ilifryrar'fl moat 

■eliaiillv tiii-l hoDip- 
lioaUlKT announce- 
mentl A New^ MisTvEHniiAlv-FtwTcoLiNl Oil Burner by f.ACO . . , 
UlaL rIvob you PcTfcrt, UnlfcrUi-TclUlicTulureb Alltoniotie OIL 
HEAT. . . . C'limpcr tbisn Cuitl III nitm. lOi'ttUllii!^ . . . imw 
thjut ct-t/ beforv . . . siiid whkb ycu am awn at a ivleQ 
that BAVEW VUU AJSOUT ilOOJ 

This new l{VI(iLAi:'OblJriiAL4w-]TlH>oltOll...fMid IfflES LKStSF 
TUl^ [S due 10 LAf^’O'fi eiHUKlve pAtented " U(if±i^PreHHurq f Jifi. 

Uiirctor" l^At tiurmin Miili pfr eelJikBe of alrwlth tncoll, Avoiiia 
luiuaI fuel woslc. Oho: gets utmoiii beat Awn evory drop. 

Now auirnnaHo BuHt foF Lifetime! 

built tJ yenra. wfo. -are mJll aptsmitu-i; to- 
day. KDDd OB new. 

GUARANTEED! 

by one of the wotld’i! InIttceS Ufl hlirnCT 
tnabu Eact LLticn. Over d5.nclu LAfJfJ^ 
now In ueet 



New Safety! 

Lively provimt olt ovcrtlDW. uvoEd 
every puHidbliliy of trouble. 

Unusua!!y Quiet ! 

In LinuFruisby illeiit-, SincclHi rubber- 
eufEhloned motor on riitl u podiKtiil base 



Get Spec ial Offer ! 



!n-l|ieJia'i^ Prirr I* L'-watl In yean' Jlii? NOW aail 
Hit Thr pTKi Diual. ^yaatw wm a — B cufoa ipt 



' MTC son 111 tuwt 

Itu-li yiiur namB qukk — *rd SAt'tt yiO-l^ii-Yr 

LACO DIL BURNER CO., 1125 Union St., Grhjwofd, low*, U. S. A, 




CASH IN 



FAlFilneFB Bd¥AL 
blrdH. Ordern wfcit- 
Ing for hundr^di 
•t Ihauaanilc. Etwy to raLao. You set your 
money for them wbfln only IS doys aid. J’ar^ 
tleulATH Aud plEtum bon It for 9 -cl. U» S. stAmb, 
AhA fur tiew Lfbimry 5 for lS3<, ready n«w. 
Write Fr Campuny, CIS Hawarii 
Mvlrwit, MiitiehuiAtlA, Refer any bank. 



Ilr||i4 iniTraH I'liultry ^^rnd rol n cr itaiiiEN. 

'TiO f'mds Trr 3 ycnri nr Id tcnE.n for H ntnotlta 
trial, Aciou wAiiN'il. AnerUli Paultr)/ faurstl 
£32 Cl*m Slwf Chiflv*, lllditii 



RA!SE RABBITS FOR US 



)(RAI 

WI FAY VOU VF TO •«.» UCn. ALK PUT YOU 
rouCM WITH MAHKCTW IVUVHrHKH. t>irn 
-[Hi a<aU«. alta <«py uT LDa AWCdHCAH 
KAPBIT PAJIHUI aad laantMT mu-kit iiuUeita itnlai 
-■ r»*e gf birycri .la aarkiu parti iH Aaiirka w|iu 
^imii-jT bu r ell r-b hH- ePerpd tl.iia. Aq liw f(1 m»!« A ilqperF 
OUTDOOR KHnRPRiU CO., 10l MmH H(W Cmf, R. T. 




tflanfiyon toplny Uim fnflcinafinginfitrmTieal.ONLV 
4 MOTIONh— N o pravioliBlnueiotllknonlet^e 
OUrt 52 EASY LESSONS t(s«^h you 
tho enchanting Enuflii: you licbr AVer thti radio. 



^ vAeti yott rnro^if 



iKWHt tcmail 

HAWAIIAN OUtTARp eeinplete 



Wnl YE ATOM C Eforatinic- 

tive operand esey tenua. 



plar iiiiB 

■ad carry Inc ' 

BB4«e 



FIRST HAWAIIAN CONS£RVATORV OF MUSIC, IrK- 

Hh FtoBT, Hr«oEw«rth Blda- DopL N«w Yark, N. ¥r 

A fiprmtui Iry Neil' ^ork Slate Board of Reitenii 



When fo adrertiserj fifeajtti nie^tioft Populnr 
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POPULAR HECHAKICS ADVERTISING SECTION 








Raise 



Eh. 



iant Frogs 

START IN YOUR BACKYARD 



Breeder layi tO,CKIO ^iie» yearly. 
Modem methodt hitch over 

FRE£ 
BOOK 



Big Profits 
Market Waiting 

Demand exceed* lupply everywhere. 

Start with bRckyard pcmdi in any climate. Season 
Just itartioi. Write For FRES frOB t«3olf and com- 
plete dotaili NOWf 

AMERICAN FROG CAMNING COMPANY 

JUwaBLf Fro* 

OstL 1tt-E HEW ORLEANS, LA. 



CHRISTMAS GIFT 



FOREST FIRE 

ACTION 

LAMP 

Beautiful scene in colors. Cyliniter Inside 
volves* The fire seems to really bum when the 

[emp turned o-n, - Flamet and tniolcc seem ta rjae 
throuffh the cr«5— «fle« on Ja3tc. Mademiatic atWBon 
rop and base. Brautifu] new oil paintinff reproduced iffl 
fulJ colors on parchmeot- CoinpJctc, ready to pLu^ in. 
More attractive than Lamp we sold for $5.00 in L930. 

prkt $^00 



POSTPAID 



X 

o 

H 

$ 
o 

X 
X 
tfl 

5 



Niagara 
Falls Lamp 

Beautirul new pJeture. 
Fells really seems cd 
daw. Price Same as 
above. 



Send Si bill or money or- 
der for prompt shipmenCt 
pQscpaid. PRINT your name 
and ^drefs plainly..^ No lamps 
shipped C. O, D. or on ip- 
ptaval. Order as maiiy as you 
want. Doien lots $10.00. 



IGNITION CO. 

51 Totnpaitt Wdg. Omaha, Nebraska 
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CHEMISTRY 

A modarn miracle of money- mo king 

a AH modem progress is dependent upon cbcmialty. The 
op^xirtuniUes it presents are unlltuiteiL Right at bunte, La 
spare lime, through study af sn InLeniailoaal CorTespODilenctl 
Schools Chrmb;try Course, you can master the luodamentala 
ifi this fascinating science. An intetesUng boot — Jicefc 



tNTEhKitTroMAL CD A R ESPO N D ENC E SCHOOLS 



On SGOS-N, Sirantan, Pa. 

Send iQie — ffrt — raomiRLa iufonnatipn on suhjert dwlied belofft 
ChRiRlftry n Reri^isnitj'Pn 

RaUHi 0 Air CRDdttiGlIni 

Aviatlan O Arahltnt 

A'flsier..— .... — — — — 

J.ddrCM'....- ■ ■ - 



NEWI! MIDGET 



POCKET RADIO 



NO lulH. $ 2.93 



ComfifcCB 



Fill in any pwt«t mhy. 
r aniy i lUR, RR aluiwql 

^ hRlIerbCB in' eicclric&l «U3iiHrtinnR 

^HPh j^PV Hkrtd«dl Noihliiit lo w«aF oui or 

J^B|'ViaW replAC«nkrn|. — on3v -non Tunvlnc part. 

araEofl and teceivei atatniu irlEh N«milul Hear 
ifroe. Ilai^ up to SO niLLea'^nuch arvatar uudef 
anqd nMiilitraiu — ^TEry litlJR RtRliol Chu be lued 
Ab'l'O'KI: A MV W lIEkKr Fi>tlr 4 '{K]J — SO (.VkMil* i* aJihitt A'b«)lRi'''lF 
vkii iT)ldA*’i: fitiijb* dliwlMiu O. iw im Rk»l^ Auio*. bi irlfte*. Iwi'k. nmiKv «t 

S'*- bi>[>k.irp»t Tll'Efif AUX VaCTS! E^ii!I tanl^ M-l)A mij 

mrtiTvaB SMMI liAid [niAr-iiti tiT M'bd 13-. !N (CRiS. SI<iIi4<t Orii«<r or CbraLj. Idnl 

Gmmnined. Dr^.r KOHI frinelaa fiHc «. 1 «J Ar hetif# pRalor^ 

TtHYTOME HAtHO C0. D«pt. P-12 KEARNEY. WEB. 



BIG MONEY ATHOMi! 



rsuahrooms In yoUf tMuecoent, cillar, 
ige, idle pipuceH. Wa buy etop. Extnrl- 
linnewsaary. FllEE Book, 
gwmn OP i.iieiuat. emm. ■- tint «.. crnaiM. nu 



MAKE GLAZED GARDEN POTTERY 

Ueaijtl^ul oulanid, EtDRed MACXelB potl^TV uiRdR M'jtbaat 

InaLdji. Nu CEpeHeiiEe q.e«d«d. tlapoply Riuifl k|»d cEmeOl. 

ditliErfeDi dtuifiii b|i4liall]iR, yaa-ta. ^ara. Ilia 
THnoFtta. rieod IIV For Ikullet, color piaia^ ate. 

NATIONAL POTTERILS CO.. 434 5*««nd So-. 

Rnomi it MIhtidriiqIIh, Minn. 






*H&uriuri 
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Money for YOU in NEW 
AVIATION OPPORTUNITY 



[iMKirttni 

1VU1 Ir<r1 Itt- Airntm-tMlc J Ih tlir 

AnKflii muniH' 

fi(tiirtiL£ jn (T»f Tk'firiJ Nr^ f*e* 

tiinc4 4TC !irittr rp&hEnt to com|;ikt»[tt 
[lEanti Liv Ik-ijijt mUpjred, T1wf 
Jrmuul Tiir iriJn-cd pi-rq cxddoI W 
Inrd. IJkin^t If! thU nppiirtqnily 1(t>nfk it 
^'uur dcHir hntjjET. (j«[ into xv^aliaa QW. 

Cpi rit* x*- T c£|i nJcal I Dxiil Dtr^, 
AmErira'i rur^mi tclhm^br tUrhnljnlJca, 
i* twtlH rtf hi hm J» iltE yerjr rEDtcTal 



vily. li i 

E mv-rii Cri>vitii( 1 i« 4 t HMal. Oar Wiilrr 
liihiliin iiHl ICn|[uir(Tin^ CQUrVi (if- 
f*r ytnj ihi brjt piq^ctJ IflipinjI in tht 
1 linr. Ountludmlt «rE in (fiTmtpiJ 
J irt oljtaininjf irxifr eittpIpjmmL 
Pon'l diliy.TBhn ol Ihii 

rrsat op^rtUPjtJMpJijr. Send ibii a-d 
willi your nime,a^f4 lililtni. and cmiru 
Inumthf ii) fi^r Cull inlkimutiott jlnoi 
Ciirtiu. JVriflit T«|i |lvt iwmrnikjui 
iiTETaft aclivily Eietf. 



SPECIALIZE TN EKQJNEERTKU Oft MASTf.K MECHANICS 
AT THIS RECOCNIZBl^ EDtJCATIOlMAL IKSTITUTION 



CURTISS-WRIGHT TECH 

uMigi c- 1 UDiiitT. rPBi. 

CHANDCIHTKALAtKTECMiNAL- ' 
ClIMDAll ' LOSANCfLEl * CAL4Ff>IN!lA 



• II 






HCW, MiamAL, CdHPLm COVItME, 

U^i‘LiiC|F Ml 1/ iifibtt''‘j 

ta#lTB|^jiriT FhJttfOii'rU C^rpiOa|dfi.r Killl laf 

*irt| 4^ 



it ^ CwrfM^n4u K3E- 

TIE-frj^lKLV Lnilnn nf4f 

aKIi^r im a-rw twmr* nmrt^v tf 

Ml * fcTnfi*T*-loB«F ITirt-rnffii*!? >CfirwT 

'□‘UP-Tian't'HP, Or. ■■■‘q F-tm rfdWl!Bl. 

AttlUKUl ftCHDDi. Of CAmrOOttFHG 

Da p t n rrH Wh 4 AiMba Jl.i4v Chiki^iii n|« 



leo^nTANNING/ 



and PUR WORK! 




Wat) t*v;C] ruD at hmae In tiJilT *par* ttip* to 

BiAhia LnB'hvr irv hirn^, brlta, 

Tan hirv t^rc and p1jiLb|«, Quick Ir lr«ma<i|. MnA 
» tun mv9,l«rfi. E'PVH- Ih**™ 

Hmn*-TaRnin#4i*e[nBThatilr new hmiw nm«io»B4 
Bar« mptipr^ Matin md4<*v dol nf: lanninK and 
(ur work lord* hart. 04*FP>4Mr«wn tanaaEfl 

FREE BOOK 

Ho cofL Wfltd for rwr ooinr TOMT* 

N nrthwet lorn Fur Ca.^ 0*pti T-SLtp D Nob.' 

QUICK WAY to make money in 

Modern Teceiv«ra 
are dentatidini; 
men ^ith modern 
UuicilnB for (cTulM 
work. New troltilna meLhnd unci jwn'lce ctirii|^ 
fflflnt orfer (HarW you »tdIi]|: almrutt OC otkCfl. 
Up to |>3 itJI Hour eaey in b iltoHb Ub]^ Wlitei 
tickLay for FflFFi) book, of dctaJlA 

Radio Training A«Bacl«tloi* Ot America 
□vl. PH -ill, 4S1I RavBniWDdd A*e«, Chicago 

LEARN NEON SIGN MAKING 

Ev*ry tnenebant neetla DKJn pjpia. Wo tesacb ycll DCOn mbB bcn^lna. 
24 Ititiv-egtbiiK' Irasolte. bi oren of Btep;|bywclcp ClOtUirnu, (^jmplcie 

ft 




RADIO 



IkHH ti lowing dquJpnientp tubing acliI duiUiiUi free for exaiziiiiiatLan. 

tmtloTi— cftBF t«™. WtUp 

SAOE INsTltUTE OP NEON, JQ5 Vin* St*. Clntlnnatf^ Ohio 



¥ 



tO" 

PLAY GUITAR 



FREE BOOK 

You leanAduirklyon new^ot OlhiOTi modelfl. 
rhoSr>o of lenHnx tuttfeMlnnals. Kich tone 
wini insitAni admlratLon. De pcj^ulAr, malio 
murp money— u*llb ■ UbbRon Guitar. Bihjo 
or MnndoKn FHU TItlAL, EAST RAT- 
MtHTS. Write today fordetalJa — and wity 
of Prv* Bevh, parki^ with valuable lacli 
Mention intd rumc At. No obi ign lion. 

GIBSON, INCa, 1501 Portoni Sta, Ketomaxoa, Mkh. 




When tjoritint/ please me-uifon Fopufor Jfwii nnicfl 





&/' Appr&tiaiioH^OIVE 






CHRISTMAS 



Tlie foundritlon bool; of all mCMl* 
ern Iciiowlcclgo; a UfeUme of 
pnicUt’iil DDdcultuml inforniii- 
titiOt KfJ otlier sift can convejf 
so well the pcTsonfll csteetii 
and affection of the piver^ 



WEBSTER'S 



NEW INTERNAnONAL 

Secofti/ EMion 



ITaq New MerrlBra^TiVelitteT. 
irrealeat dT the fkltifiui 31 cr^ 
nKHl’ Webster ierlClH I* now ffiuT— 
rembiiJ!: ahit iEteaCly ch- 
larptd f[^ carer fuE!? the VBist nuoi- 
Ikt af new wqn|i ami brw full In 
ertilj Held Df tliaU£hL 

GrcRteit SInik Volume 
Evsr Published 

Mare thttfi erar Ih? Buprima Author' 
itVi 6 (>D,O 0 O En Ir] efrH-.T hia GreatUt 
AnQimt if InfprmPtlBn Ever Put 
inU One Vefumi * 123,000 Merc 
Entries Than Any Oflher Q I iltanary 
« I3 hD 00 Tsrraa HtUitrtted « Maa- 
niftcent Pkiu in Galer and Hilf 
Tend • Theuundi ef EnryEiapedle 
Arllclni Windertulb Rich In Infer. 
tnatieii • M 4 DDO Cle 4 i|]reflhl«aJ En- 
Irrese 13.000 BFaptaphlEftl Enfrlei 
* Eihauitlve Treetjnrnt at SynefTymi and AntaNyrni • Thadteu^i ei 
Etytnnlnglet Never befare Published » 3,330 Paias • HeT fOilTt 
Cover 14 Colrar • C^tt i 1, 3 00,1^(10,00. Gel tba fieit — Give tJie Bash 



Af 4 fJ RbaAieffen, Wrfl'e fai^ frtfdruMtfTon. 



G. B C. MERRIAM CO,* EO$ Broadway. 5 prln^«td, Han. 




Know Electricity as Experts 

Know It—and Get an Expert’s Payt 



UtH^very luu betruti T The mont.hn ahuud art!' clutru^ with 
canire niid e:xpccLutlu£i. What, nit] you tlu 10 UCL cho JlLtnU un the 
Dthcr fellow? 

Thouiiimtlfi of men liuve uoed 



The Croft Library of 
Practical Electricity 

T1i^ t^ivCt 4, a cflOipteLe ^eetridt rdiiritar. Il 1* EtiOinil'd irn prwiiHr — no 

aa ^ ■hlrc-'I'VTF lUi wurl k* M M bdIiijUf rfnu. El la jknirit,^ P r-' m 

i-nYFT to c'>^'r ■rtth httv4 ^ luaJ-UtkilHl IkEih you iko^Li. n'riil«a vi tliaE. Llia 
hri|B»r pan rmmSi UB^riUn^ 14, Fift BUfJIld. *4- Ihmufli, that tt W th* ^hII, r>it,ta 
lit S'S.MIQ Jtlahly paht vifli:lEtr*l wqrivnri n.pi| rmcbinin. I'nifl IrBi yuu kba Ihiu* 
]Nr\| LHd t,! kqriH ibiMit nuiluTL ffnaTilntii irtniii iirtiy ciqunvkJiliiin, tMakriirNTfi^ 
rJtT-uli., awlirkbuiLnii^ dIaLrniiilina *t,'!^bip — n3nriT4«aJ niir *t»ry- kyw— 

^iMnl fur-lliJii: pnwoir— wtriof ol uii,lii'd huldinu — irndrTv-n’Frp xftil iniih.li-|e*] 

l-p^MlrTFiianii — iUurBihei lutt U* Li BTrry |ili“» — 111* .ni'iat laii‘r'1^4 ■■! J4*k*' 

ina — ]n.iii|>* iml liiniki rStitlk, Jiutr la do > uo-japlglt jnb, Iran nlkm^ikic h. in 

[>n[npl>4mr 

No money down easy paymeatt 

Fill in RDd. mwH tfir DoirfHTfi Riin^iird ifid *b wHI «hil you llir nVin rri wrm v«|- 
1 IJIPP* Enr ri*yp' Yww JtT»miiihilBii yi'm [tili ua th* ribb^yi'-R "i|tii™ ihn i4iI wiMriiinj 
II yipii 4dridB to kBEjt iLb bockB^ wruA 1L.H rn ^It oiy# tli* baLAaM at Lob rale <4 
JXh B. t»gih. thiB MUBHB NOW nad ■*« lbii buokj Eiir ^wpolJk 



[ f«£E examination coupon \ 

1 mcGRAW-HiLL BOOK CO.. IIP W. tyjsd St. Naw Vnrk j 

*4* farteii frev ai»niiriall"ii. |Jia Cmtl lHwiiy ai PrutknL Ekrtritlky, I 

I p uLUrxalnrV J ^ai jnu 1 1 .hi !■ 1 11 4^fw ai4 1^: IJU tnonLlilF viiiU t lir pric* td ' 

, 13 B.U ta iwH. II ai 4 wniiivd, 1 wJI iFfiirn iki* Um 4 * t>u>tpnk|. (Ta kHara I 
I r r -‘"'r " wrha SAP IkB M oS IlUaiJ * 

I N*™.. | 

I Hvinf A^dlrtW .,..,..., r. .T-ri + .-Hi + .H-., I 

I T'Ddlinil. ....................................... + , + + I 

^ Name cJ CuDipfenr... , + ■ i - ■ Pw-m3_ | 
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4 Continued Tram pa^e 26A) 

thirteen years of it, 1 was more 

than delighted."— ^Fran^ Roelants^ Moroc- 
co» North Africa. 



Change the Index? 

“Instead of listing your index in the 
front of each copy along with the advertis- 
ing, why not put it all on one page* nsiog 






Satisfied Builder 



Crocodile Csitcher 



both aides^ Then we could remove it and 
hie in loose-leaf folder for easy reference^ 
That would save time and index cards.” — 
George L, Mann^ Toledo, Ohio» 



Mr. GiUigan^s Answer 

"In answer to Jerry Cilligan's question 
about whether the old cars weren't better 
than new onesi Present motors have much 
better material in them, but they are small* 
er and deliver more horsepower, bearings 
fit closer and require lighter oil, conse- 
quently more frequent oil changes. Speeds 
are higher* I feel sure that remodeling the 
driving to fit the new car will result in less 
trouble. 1 have a 1935 car that I have driv* 
en 63,587 miles and my bills for repairs 
amount to $58*75, including $13.50 for dam- 
age done by a tire that blew out when I 
tried to run it ‘just one more trip'*'^ — How- 
ard Richards, Mexico, Mo. 

Here's Speedy Kayak 



"This is a snaf 
shot of my LittU 
Giant a.c.*d*c. re- 
celver that I buill 
from the article ir^ 
Popular Mechan- 
ics at a cost of 
about seven dol- 
lars and fifty cents. 
I find it very sat- 
isfactory* Your 
blueprints are easy 
to follow. I only 
use a five-foot an* 
tenna with this set and am able to receive 
stations up to 1,800 miles.” — ^P/att P, Las- 
siter, Hialeah, Fla* 



Budd^r in the 

'T send you a snapshot of my kayak which 
I constructed from instructions in your 
magasine, I am pleased with its comfort 
and speed." — Loms Jacques, St, Maryi 
Beauce, Canada, 

He*s a Model Fan 

"Your magazine is great, but please give 
us more about models and machinery tools.” 
— L* Mclntyrci Montreal, Canada, 



Mr* Cniftfnv and tiiM Catch 



"Here is a picture of a crocodile that I 
helped capture In northern Z^ululand, We 
used a six-inch hook attached to a 100-foot 
flexible wire. The hook was baited with a 
fish and the wire tied to the branch of a 
tree. When the crocodile was hooked, the 
branch acted as a fishing rod to tire hirr 
out* Taking hitches in the wire pulled thf 
crocodile^s head to the surface and W( 
shot it with a *303 rifle. It was one of sin 
we bagged* Natives of South Africa us< 
part of the crocodile for medicine *” — H 
Cotlens, Johannesburg, S. Africa, 
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9 Po[]'ular}tyr Slfl? rilfht 
nln il wjlh ft F'A Fifty 

tt'JiuUlul tuncfl jiTftt wpeh> 
fftiEureji. Ijearn qulrklj. 
Join ft dftnor b»nd in ^ dftyft. 
Only F'A ftasurea inch ratild 
proftT^fcp. htawinpr, 

finK^rtnjc; moftl beautiful 
ions. S« yoUT P'A Deft lee. 
nr wfils dircci for l>rttUtiful 
lltrrftturs, fin ohlid^ftlion. 
I^uy termii. YoU ran do H. 
Write today, l]«& 

PAN .AMERICAN 

1»ftP.ABtd«. Indbiu 



CIVIL SERVICE 



VALUABLE IHrORMATION FREE 

COMJMUIAN CORRESPONUENCE COLLEGE 
WAaMlNGToN. D. C- 



PARKS AIR COLLEGE 



PARKS AIRPORT 



EAST STLOUISJLL 



Offers coMsga education ntajorlng In aviation 

Tbroe courMfei leftillrm L<» B.:9. IlcKTee^ In AerGnAutteeJ 

EUftliioerltiKr AvkntJun AilUijUiitirUitluili, AvLallun MOc!hBhlU«L lOU 
nen<- uHriHin. H buticniiei). 2^ In Tftciuuy. fiKDOO.CMKi nJebt 

ulnEHiM. 4.i;l nto^iin r«pii,ir«tl and rcbuiU in NbniH. 

(iTndilLilSHi U'Ltii ft]L IpftdInR tivlutLihO c^HnnariLeH. lJannlit'nTli», 
cftffitcFlft fin fletd, Wlnt^^^ term jftn. fi, CatftlnK, TA'rlle 

VFAD RECISTRAII. DEPT. PM-12 

1 tMIl PAflKfi AIRPOBT, EAST ST. LDUIS, ILL. 
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Eietitl iKiNlt^nl bit DUr irCD eataldBUQ. 
ThnllHalida bftrpaLiw. A<l+trw<B: 

HALDEMAR^JULIUS CO.. CjiUlaQue Dtf\. 

Daih NT-T&4,JiinAnD. NAnSAS 





LEARN niEVISlON with RADrO-NOW! 

Fine opportunity for experts in tbi? 

iww induiliy. A NH\V busi- 
ness in n NEW era olfera NEW oppor- 
HiTiitiiss fur big salDi'ies! You lenm 
HuJiii arnl Television frain beginning 
to iiiiJ in oiir mart'elnnsly et|uipp«i 
labs and siudioL Van nciLialiy ajjet^to 
thuniiarHlB &f dollars wnrlh of ext>tn- 
sivD equipment- You get exji^rl hv- 
sti'kicllon and skillful guidance by 
rtiiJ ill- television siieeialis-tk 

Detnand for Tolovlslon Evgerts 

Television now perfocteil and ready 
for the mniliet DN THE NE.XT BEG 
FM.lYINti WAVE, Eusine^'< iemk'ni predict 
nevh’ Eystem television wilt roituire thou- 
feandii of rTelny nnd lirjuBitfflsting stationi. 

Ui tm-ihort wnnes wij I permit eighty thou- 
sand television stations in America alone.. 

GET IN NOW tniM 'build 

up'^ «H!Ji thr B'nrldV -nrAl 
kilTitm.arrini' 

fi MONTHS THOftOUOK, 

PRACTICAL THJIlRiKG 

0uAlttk4 fer li»UH< 

[ti4 Cnwiplrtf up-tB-Lf^ 

minutetriinini on ni04lrn>'"wi>ric 
Klik"'telEVl9l4ii«i:ipipM#nt incluil- 
(Dfllie ncwr«tlMHliiny I'rifikiil 
f xperwiwe in studio,, «ntrT3il nwm 
Tt^nitnlrtter [Jveii-n.Lk'n cf Tclevie 
ien Stirtkm W A L Kmpicjmrtit 
Aid i#}iilfr.tiiftiiiinE inJ upon rrud- 
FllfC FOLDER einmi. Wriir fur Tnti IpmIi "Pie- 
_ tV NOW I , 

S.Q, NOELi Prftft. FIni Natlonil Televialoiti Inc. 

Oftf L AA13 Wvwiww a U|til BHft., Kftnua City, M«. 



WiihMt DbJiBfttUin. ftrNd ti)v pf«lMid FPEE JilvHtniUHl 'Tklnm tbi Ihr 

Air". CelliTtl Bbool new Dp}ii>rrur,iEM9^ m EeltVIlUtl. L km IT yrBPft w -tiUrr 






AAfnai. 



^‘MOTORING" 

at the bottom of the world 



As related by Stevenaon Corey, Cbief Supply 




Officer for the 
Byrd Antarctic 
Expedition. 






I 



"On March 28, 1934, the men had to abandon one of 
the tractors out on the trail. It was 62 degrees below 
zero, and after six hours of work, they gave tip trying 
to get the motor started . . . igithion trouble.” 




" on January' 8, 193S, the men went hack over the 

trail and dug the tractor out of the snow and ice. Al- 
though it had been out there forKiVTfnjotjf^/ in weather 
a s cold as 7 7 degrees below zero, th e E vere a dy Pres ton e 
tn the cooling system had kept it protected against 
frecze-up. That was a teal test of an anti-freeze * . /' 




"During both the expeditions to the Antarctic, Ever- 
cady Prestone functioned vHth 100% dependability/* 
Ottf shot 0 f E vere ady Pres tone, th c gu a rantced an ti- 
freeze, xvill protect your carV cooling system against 
frceze-up and rust ail winter iong. Jt has no odor. It 
will not boll off or evaporate- This year it is lower in 
price than ever before . . and a chart on Page ISA 
shows howllttlcJt will coat to have Evcrcady Prcstonc 
protection in yout car this winter. 

SPECIAL OFFER , , . A *' Weather Wheel*' which w!U 
hcilp you to forccRAt the weather. Also ** Weather aa a 
Habhy*' — a 4R-pa(te llluftirated, book, prepared by 
weather expert FkilLofTfind^Tiatlng weather facta-^iul 
1 Oc {stamps or coiii y to Kat Iona I Carbon Go. , Joe., Q. 
Box 600 — 2L* Crand Central StaDoti, New YotIl, N» Y. 
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F^r^cin^tingi 

Educational! 



ljj.g faithful i4f!iitPimnt . , ^ amul KlUer 
■ j tlio Lirch^TtSmjiiaJ of I'.hc 2ftlh 

^1 “■" ^ Cf'ntiirr, ]’4iiht ytiiirtiu^ti^R In bri|;htp 

lib'Uko (?i>liirau Make all the toj'i you 
” w!ldu bdl thmi4 at a bis firotUI 

Miili<»un of j>er.>plearclijtcra!itEd i a Buck's adventures , , « and faltoia^ 
thiun dady lu nev»‘!ipapcra and radio, ^tart youf own toy business with 
thu cuniplcto outht ^lakc rci] hioncy. 

Complete Outfit *2^ 

I'jirli Huck KuEtirs t'Mter eum« In UniEe at rmet I ve tn>T irSth full color cover 
jtuiTrlme llufk'd ikdveuLuroa, Ijicludai DumpteleseE uf eikjuIiIh fur nioklng: 3 
nipf riMUn»: The Waird DonEh VlAiL RUck HnJfVrrt lij mael f, nriEl iJr. Hurr. tlitj 
(riveuLor. Set otio includfn mould handlcnni ctnEnpH, a tarre supply of leod, 
UiUlc, 4 ciuu or pilot oocl " ' 



bnajHhm 

Buck Rogers 
Extra Moulds 



Make Over 200 
Toys an Hour 

It ilooflu^t take lunE Co moke cnouxb 
tnye to pay far ynur Buck AugetU 
Cnogter bud Htoit luvlivg money. 

Ideal Gifts 

Get a Duck Ri^ccrt Caster fnr 
Cbrlstmast Or iryou got It early 
iTULk* toys for ChnetnuLHi girta. 



Stranuc 25ttL Centun' creoturea ^ . 
BtK«<ly Interplanetary Aucket l^hlpH 
. . . and irfendB anti ooctTLlra uf 

Duck Olid D'Llrna. You oan luakfl 
them all wltii Kxtra Moulds ntSl.llO. 
Tlireo Janto ftffMrco In ckch mnukl 
except the bLg Buck llosera Flna* 
ship, toniplcto Hat io coupetu. 

Jobbers! 

Dealers! 

Fill your t 8 

storks now. f 

coupon! 



Wilma— Klilai- Kane— 3 In One Maiild 

A ilfniDh inHjp WnilOEfly .!“■ 

111* mnul." FuBy cijnla>pril ''0]i h<mX«l 
ti 4 < Uliiliit«snt'>r lirinE AHei. 

7 va"'. WilzDJuilli"! Km« StUith 



See Buck Rokcrs Castor at Toy [>ealcn 

or Hardwam aAd Uepartxiieat BtoPM. If 

they can't supply yon. order your cbolre 
of Hjutntfl no ciui coupon below, eibie 
metpabl In Bh 



BUCK ROGERS MDULPS 
O Buck— W tin i--Khler riAqe. SCOO 

□ Back'i Own necluil: Ship. ...ShQci 
G {feplh Man— Buck— 'Dr. Hun- 1 l.QD 
O TIikt Kao— Tiger Snip— 

ASlarilc .. ll.fKI 

n Krtkanc — Ooe-eyed Man — 

1 ntcrvlaoclaiy Shi^c ..SMN3 
ZJ DStinleataiW — Blatk Barnok— 
Tieka Man .,.11.00 



Rapaport Bros. 

70S W. Ohie St., Cfitoage 

Eictcudi find Honey Order ior I — 
f’ltiH mill (Poitnald in U. S.i 
OUTFITS 

n Buck fidiipn Gaitrr ....... . -S2.3U 

B nuck EliiatrJo Ceiicr. SS.Sn 

PLEASE 3ENQ yilEE BOdE 
JUNIOR CASTER MOULDS 
D U. S. SliEillerx, $ .95 



Buck Rogers Electric Coster J 

A l>2 Luu JSfii wills i!0[S(^l« ElrrirW MeEl.lM' Litlla 
H.h4 -Stiiji4i Abb luuni i\i ikta-k, WH.rai. hjiia 

KmN. JnelLbdM rU«Lflk!>kV' tnfi^tWK,. il^tbD. 
Kh^iHrilL tlW HtfiUy iH lUB^.AlfldlB 
iiir pnii'Auu 1 ■•rV 

N ? Iiriubpri. LIhIi..u I. 

jp*phmi iKi4 iaijTif b f l m n n ei4uia^ ^ 



Mstf IT. ff. wflX inn* Qiit' 

ill. Fw irnly 'DAr Jiuir# jEau ju^y 
■»! bl( S fynti. mrpuhf iniiLini* 
Kmilrt n( pr 4 nlm 1 Tlib iIvh yt>i^ 3 
leti 1 b. oaet Om KUIiMiHr 



Adllrru 



U, S Sulilten — SH' Ngh. 



Duck Hfygcrsf Caster Is Made by the Makers of 












irfirn ic.'j’ifiitf/ Lo cuEverfffer# titoaac fudnftoN 







WRITTEM SO YOU CAN UNDERSTAND tT 



DECEMBER* 19:J5 



By JUUAN LEGGETT 



^AREFUL examination 
of the 1936 cars re- 
veals the general adop- 
tion of features which 
have been in the trial 
stage and uncovers tips 
on the car of the future. 

New from stem to stem, 
a vastly different version 
of the front -drive Cord, 
which was discontinued 
several years ago* makes 
its appearance this year* 
A touch of the bizarre is 
found in the Venetian 
blinds treatment of the 
lower engine hood* a 
slotted effect runni ng 
completely around the 



hood to both sides of the cowl. Re- 
tractable head lamps, which swing in- 
to conventional position at night and 
back into their recesses beneath the 
fenders by day* are introduced for the 
first time. 

A remote -control shifting box, pat- 
terned along the line of Hudson^s 
“electric hand"' of last year* eliminates 



CARS 
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the gear lever. The 
front compartTnent 
fl opr is cleared 
^lompletely by plac- 
ing the hand brake 
at the left of the 
dash. An elaborate 
airplane-type con- 
trol panel even con- 
tains a tachometer 
to show the number 
of revolutions at 
which the engine is 
operating. Door hinges and gas- 
tank filler tube are concealed. 

Built-in tail and stop light also 
iHuminates the baggage compart- 
ment at the rear when the lid is 
raised. 

There are no running boards or 
step plates because the Cord is 
built very low, only sixty inches 
from ground to roof. Front drive 
makes this possiblCi since it elim- 
inates rear transmission housing 
and drive shaft. Many of these 
features probably will find their 
way into other automobiles in the 
future. 

The unit power and driving 
plants which includes the 
Lycoming engine which delivers 125 horse- 
power and is fitted with an aluminum cyl- 
inder head, can be removed easily for serv- 
icing. The four-speed transmission has the 
conventional three forward speeds plus a 
^‘cruising” gear for the open highway. 



Another newcomer is the Auburn Diesel 
car^ built on order, which bums inexpen- 
sive fuel oil- No ignition system or car- 
buretor is used. The fuel is “gasified" 
before injection into the engine. 

One definite trend is supported by in- 
troduction of Cadillac^s small-size V-8. It 
has a wheel base of 120 inches, making 
handling exceptionally easy, but has a 
high -power motor. This practice is con- 
tinued this year in the Packard 120, which 
has more horsepower than the same car 
had last year. With various types of wheel 
suspension, engineers are finding it possi- 
ble to build splendid riding qualities into 
short wheel-base cars, making It unneces- 
sary to have rail- 
way-car length for 
comfort. 

Generally, the 
193S cars have such 
safety features as 
steel roofs, power- 
ful brakes, doors 
hinged at the front, 
safety glass, strong- 
er frames and eas- 
ier steering, and 
such adjuncts to 
speed as higher 



Top, Ctrafinff Drivi/tf Compartmmnt by Ptacin^ ftanJ firaJte 
at Left irndvr Dathi Thit J* the Oldtf Center, Motor 

of Cl’ean Detign; Bottom, BvX*Cirder Frame arith 

Onty Three Supperting CrPtr Members fa Strang but Simple 



compression and more horsepower, alu- 
minum or other lightweight alloy pistons, 
better lubrication of motor, anti -'vapor 
lock carburetors and improved cooling 
systems, AU the cars have more beauty 
and comforL 



BIB 



U ll J 0 

POPULAR MECHANICS 




Frqtm-rs Cffr** Beauty and Convtin'encef T*Pi L»/t» EoMy^ta^Raad 

Oldg /nftmmrnf Gr«upmft Topt Wffftt, "Speed" Ejn^fem ort /’onliVic *'d”; B^law, Card^m 
Drilling Cotnfmrtmmnt mith Airptanm-TySf* Ccntrpt Panmt^ Cmntrrt Lwftt and Battamt Ltfti 
Front ond Rtar ViaWM of CAryelvr’e Avavt^; Ctrttrrf Rights and Bottomt Rightf Nath Bag"^ 
gagt Compare menf That /• Spacfaiu and £iuy Cp Acach 
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TAr«« tS36 Cart Which Rtfftci iht Ctntral Stylingf Nott Siottping Fendercj JncrtaMmd Strmamlining 
and Attractivm ftadiatcr GriUttS Tapt thv Ptuthf Ccnicff tht Ptymoutht a/td the Chearatet 



The steel roof introduceti last year on 
the Hudson and thi’ee General Motors 
cars, Oldsmobile, Pontiac and one Chev- 
rolet model, is retained by these and 
adopted by several others, including Buick, 
Cadillac, LaSalle, Dodge, Nash and Stude- 
baker. One group of engineers favors the 
one-piece roof, another the steel panel set 
into the top where the fabric panel for- 
merly was used. Apparently the steel roof 
is here to stay. 

While hydraulic brakes have been in 
use for several years, general adoption has 
been delayed until 1936. New converts in- 
clude Chevrolet, Buick, Hudson, Terra- 



plane and all Cadillacs except the largest 
model, the V-16. Hudson offers an addi- 
tional safety idea in a hookup of hydrau- 
lic and mechanical brakes, both working 
off the same pedaL Until the pedal reaches 
three-quarter level, the hydraulic brake 
operates. From that point, both brakes 
operate to produce exceptional stopping 
power. Stude baker has something new in 
its anti-roll back feature which keeps the 
car from rolling when starting uphill. The 
brake holds the car until the clutch en- 
gages and the motor takes hold. Cast-iron 
brake drums are almost universal. After 
the hydraulic may come the air brake. One 
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Sr; “i;™Si''b" 'Spiral Walk around the Earth 

Makes Geography Class Fun 



the additional cost has 
delayed their introduc- 
tion temporarily. 
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The hand brake, with 
few exceptions, is re- 
moved from the floor or 
toeboard to the left and 
under the dash, giving 
more space in the driving 
compartment* The trend 
to clear this space is be- 
coming more noticeable 
and introduction of an 
automatic transmission, 
already forecast for next 
year, will give It great 
impetus* 

Compressions are 
climbing a bit* Hudson 
has six-to-one standard 
and offers an aluminum 
head that will produce 
seven to one, Plymouth 
offers 6.7 to one, about 
the top for this year. 

Charles B. Bohn, a pio- 
neer in raising compres- 
sion through the use of 
aluminum engine heads 
and scientifically designed 
combustion chambers, finds that compres- 
sion is limited at present by the greater 
load placed on the bearings by increasing 
the output of the cylinders. New alloy 
bearings, such as the silver incorporated 
into the Pontiac* will carry this increased 
load, but their usefulness is restricted be- 
cause they arc damaged by the fatty acids 
in the present lubricating oils. Mr. Bohn 
points out that properly refined oils, free 
from acids, will increase the use of these 
alloy bearings which are designed to de- 
liver thousands upon thousands of miles 
without attention. The new bearings in- 
clude the leaded -bronze or copper- lead 
and the cadmium-silver alloys* 

Cast-iron pistons appear doomed. Buick 
has adopted a lightweight piston of a ma- 
terial called anolite, Oldsmobile is using 
an aluminum alloy, Pontiac has a Lighter 
piston, the Chrysler line and Hudson offer 
aluminum and others are moving in the 
same direction* The outlook for lighter 




CfiLSM of ydiirtp Parisfann Afalrct ‘^P^rM'Onalfy ConJuctvtf** 
Tour orounti SiuJjtinff £tkrth IVAHe Ciittitting Sfiirot /iomp 



When you can walk around the world 
in a minute, geography lessons are fun* 
At a school in Pari s. France, is an im- 
mense relief gibbfe iu^SInded by a ^spiral 
ramp* The teacher of the school' staffds on 
the ground near the big globe and con- 
ducts Parisian youngsters on ^ ‘world tours’* 
that dramatize geography belter than any 
miniature sphere could* 






Charcoal Gas Runs Car 



(Coathiutil to paie t4^Al 



generated by burning cha:"- 
coal has proved so efficient a 
fuel for automobile engines that the 
Italian government has ordered all 
passenger transport vehicles to be 
adapted to charcoal burning by the 
close of 1937* In a demonstration 
tour across Europe, a sport model 
car traveled 3,720 miles at a fuel cost 
of less than a quarter cent a mile. 

-^^lSJ\yyyux. 
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Mile-a-Minute “Silver Link** J 
Is Latest British Streamlinei 



line, but its development 
^55 the United Slates is 
retarded because of the 
cheapness of the fuel 
Molybdenum also is em- 
' ployed in making steel, 
* armor plate^ and muni- 
^ Lions, Ten million pounds 
of the element are pro- 
duced each year in Colo- 
^ rado, and there are also 
I large deposits in Norway 
t and Morocco. 



4 ^ SLOTTED PISTON 
STRENGTHENED 
BY WEDGE 

Light-alloy pistons 
used in automobile en- 
gines are subject to 
greater heat expansion 
^an ordinaiy iron pis- 
tons, and compensation 
for this is allowed by 
slotting the piston to take 
up some of the expan- 
sion. Sometimes too wide 
a split renders the piston 
loo frail to withstand the 
pressure of compression' 
strokes. The split piston 
can be reinforced by in- 
serting the ^'shim” of a 
“Piston Saver*^ in the 
splits A slot of .007 inch 
Is enough to compensate 
for expansion^ and the, 
shim is filed to the exact thickness neces- 
sary to make the piston virtuaUy solid 
when the point of maximum heat expan-' 
sion has been reached. r 



of /iotfisat/y Strrantffrtt Dtaign Jittt Ptaced in Seriritf 
on Britisfi ftoilrood ; Pront End Oprna for RrpairM 



Over a 268*nule run from Newcastle, 
England, to King’^s Cross station in Lon- 
don the “Silver Jubilee Express** speeds 
daily at an average of , sixty-seven miles 
an hour^ hauled by Britain's latest stream- 
line locomotive, which has been christened 
the j ‘Silver Link.” T KeLiTip over the Lptir 
doiU and North Eastern Rai lway line is 
made m just four hours* THe trimly de- 
signed engine was put in service recently. 



ASOUNE IS MADE FROM COAL 
WITH^AID OF AtOLYBDGNliM 



.DC- 7 

WTOt 



BU jUf.D 



bynth«rc gasohhe can ne made Iron 
low-grade coal with the help of molyb 
denum, a metallic element. German man 
ufacturers already use this typ^of gaso 



Left, StotnJ Pittan Cr^/toii by Promrrti 
Slot of * 00 r /nefi It SnAgh Alloaanco fo^Exponsion 
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TArpc tfighSpmtsd t*tan*» Dt- 

Mtiop^d for Eurapvj AboVtf 
ttatian T runtpvrt. Monopiantm 
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Air Corps H'ihrch Da*i 3S0 Mih* on Hour at of Three Milet 






Amu 









tiimals Pose in Comic 




Ltftg Tttxidti^mtti Putt finithint T^uthtt *lt C>tu^ AFeunl^if on Brantih Ttt* oir<nrtv( Nmturul Huhitat 
Hoirkgroutiti i Right, frtig jPi«« hj 5 erEnaif«|-^ 5 |rii 4 ninirft|t Tifiy MvdS^t tf Bun^a 



Dressing animals for human parts both 
comic and dramatic is an. entertaining 
field for the amateur taxidermist and the 
home craftsman* Birds and frogs^ squir- 
rels and rabbits and other small animals 
can be posed in humorous attitudes, or 



mounted to illustrate advertising slogans 
or stories such as Alice in Wonderland/^ 
In addition to mounting specimens for this 
novelty taxidermyt the home workshop 
can be used for building the “props" for 
the various sets- 






O'^iles per Gallon Increased by Using Clean Spark Plugs 







4 PE|I> 



AVMAGf MILl^ PEt OAHON 



«lllt *11 HBUI 

6^20 


:ptaiT tl* 1 * 01 N 
■ pj.iir *iL|ia¥ 

21.1 


OR Wl 

23.2 




18.9 


20.5 




17.6 


18.4 




15.8 


16.5 




10.3 


14.8 


avekaoe 

«UI fli UUM 


16.7 


18.7 



AVERAGE FUEL SAVING 10.7% 

Cl*nnad « n«w plugi 1 gollBn uf gns in 10- 



At a mile a minute^ your car will travel 
forty-three per cent farther on a gallon 
of gasoline with clean spark plugs than 
with worn or dirty plugs* At slower speeds 
there is a noticeable,^ if less spectacular, 
increase in efficiency with new spark 
plugs. A test of engine performance on 
eleven cars at various speeds showed an 
average of 16.7 miles per gallon with dirty 
plugs compared with 18.7 miles per gallon 
with clean ones* The average fuel saving 
by instaHing dean plugs was 10.7 per cent. 



Clnquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 









Thrills and Fun in Making 

MODEL BOATS 
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3oME of fKib model boefi enf ered in e recenf conteff ot Chioogo 

7'opular Maefianics* trophy, 3 

H,v I.. K. .MAKkICI^W^^ 

I LLIOX A IRES, newsboys, me- 

M ehutiies and staid busines^i 
men have tnrned to miniature 

I crat't as a sporty having 

learned that if they cannot spend a mil- 
lion on a 3 mcht, they ran take their fun 
by proxy with miriiaturt' floating jialaces, 
or with hydroplanes that duplicate all 
the Hpeed thrills of the real thing, 

Maynard Clark, an Arcadia, Calif., 
youth, has built bydrojilane models 
which to[> thirty-five miles per hour. 

Only thirty-nine and three-qimrter 




inches in length and but sisteen pounds 



Bo terrific is the strain on' the propelh 
all aft that the three-sixteenth- inch dri] 
rod at tii’st snapped off, and later had to" 
be easehardened to stand the punii 
rneiit. 

Eloyd Erickson t of Los Angeles, 
conijiaJiiou of Clark \ has built a fhirt; 
inch hydroplane pt^vered with the welb 
knov m Brown midget airplan e motor, j 
which '‘develops one-rittti horse p ow^ asi 
against fttr^fiTT^iorse powder delivered- b; 
Clark's ^gine. This little white hul 
similar/tu "'Miss England,” will plane 
at teri/miJes per liour and has turned in^ 



in weight, these cleverly designed huUs^ runs A f over twenty-four miles per ho 



are built of one-eighth inch basswood '-^The/h all is cars^eti from a solid block o1 



[dywood to simulate a w^ooden shoe, aiuK' balyj, and with engine, fuel and batteries 
they arc driven at these high speeds by*^ weifehs eight pounds. The 



a small engine of Clark's design aut^^sptciai flywheel and the 



motor has 
tins of tHB^ 



l)uild that has hul thirty cubic centi 
meters piston displacement. The bore is 
one and three^eighths inches and the 
stroke one and one-eighth inch. The little 
motor turns 8,000 revolutions per min- 
ute and drives a two-bladed protieller of 
three-inch diameter and six-inch pilch. 



/O * 



iliar air-cooled cylmder have been 
aved tlovvn and replaced by a brass w^a- 
fe^ jacket, 

ifuch has been learned of bydroplandj 
performance through the obsen’^ation of' 
esc miniature Kjjoed demons in action- 
ed against time on a cireulaj^ 
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CaICU LATINS th» dil- 

pl^comenl af s mod<«l hull 
made af cardboardi Right, 
dlr'CDoli'ed rnariiiB for 

model boat built by Lot 
„ ^iTjelai Jr igh ^rhrifTl 
It hfli d one end ona-olghth 
inch bora, one and fhraa^ 
alghtfit inch itroLa d n d 
turnt S.OCO reyolutioni paf 
TTiinutfl, 





f&rfn of fulJ liu b&*t, Ri'ght, F. E. A. 
Brock, St* Louii* and hif boat which 
modal yacht race for Populdr Machanicii' 
trophy. 

<»ourHfi. There int ii briiss rail to 
tlje starboard side of tlie hulls to 
which a stout fishline is attached* 
The motor is started, the car- 
r^iirctur and timer set for maxi- 

L w n‘ 



IS 



miim speed, and the hull 
!_^ced in the water with a gentle 
After a few eou^lis the 
comes up to speed as it 
^puts out from the mother 
Line is payed out from 
his mother ship, which is an- 
hoped in tlie eenfer of the lake, 
ound and round a fifty to sixty- 
font radius the little craft speed. 
The roar of tlio motors sounds 
|ke an out hoard, am] crowds are 
trSfantly attractecL 
Aside from the speed phase of 
indel boiitiiifr, utiier men are en- 
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B oat tiaUnce aod baflait plaein9 on a icals modal bafora tpendi^ng 

thousands pi dollar^ io build 4 full (lie crafts 

joying the thrills of owning a 
cent yacht at a fraction of tbpH-w^al cost. 

Brandon IIendricks^,.--0f‘"X^^ Angeles, 
spends his spare time modeling the 
yachts of other millionaires. Already he 
has constructed a scale model of Qco. F. 

Baker’s Viking” and a model of Vin- 
cent Aslor ’s * ‘ Nourmalial. ’ ’ These mod- 
els are shown in action. The “Viking” 
is seventy- four and three-quarter inches 
long, ten and one -half inch beam, and 
weighs forty-dve pounds. It is complete, 
down to compass, steerable rudder, fur- 
niture, lights, and anchors. Even the 
auxiliary boats on davits w'ork and float 
to their designed water lines. This model 
travels as fast as a man can row, and is 
driven by steam at ninety pounds pres- 



a water-tube boil4t fired by gasO' 
line. It has a two-eylmder double-acting 
engine which drives twin screws through 
a gear box. It can steam for about 
twenty minutes, the lengtli of time it 
takes to burn up the gusollne blow' torch 
fuel . 

The “Nourmalial,” modeled by Mr, 
Hendricks, is slightly smaller than the 
“Viking,” and it, too, is built on a scale 
of one-quarter ineh to the foot. It is 
sixty-five and three-quarter niches long, 
nine and Ihrce-quarter inches beam, 
w'eighs forty-tw'o pouTids and has a twin 
double-acting steam-engine [jower plant. 
This plant also runs at ninety pounds of 
steam, with a boiler of the w'ater-luhe 
ty]3G, tired by gasoline torch. No olf- 







B UILDING a rnQd?! craft luctt 
as the one above require 

waeks and montht of tedious 
effort, but It'i dJI real fun for 
the boat tover. Belowi using 
delicate scale to check dis- 
placBiTteAt of a modal one-six'^ 
teenth the siie and weighing, 
about ona four^thouiandth at 
much as the full size boat. 
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Power pfan» of a 



rtvodei boflt whuch p«rformt in thn w 4 t»r «icAc4^ly like iti full- 
ti» counterpart. 



sciiU? stejtm pullfs t‘st:u|ni tht; " Xourma- 
iuil" when rimnin^^, fur the exhaust Is 
under water. This model, too, is eom- 
I>lete in vwry dettiil, and the anehors, 
rails, davits and lifeboats acUiully opcr- 
ale. 

Steam [>o\ver is sometimes used in 
tiwhU‘1 hydroplanes, thoufih not as fre- 
f]ueiitiy as fomierly, beeanse "tiasir^ 
steam jjlants must be ust^d in this type 
i}f erai't ami Hash steam is tum[>era- 
nieiital. Alexander Wood, of Flollywood, 
fuis, II mullet the many models be has built, 
ii Hve-lwt hydroplane, " Doreen/' which 
i-an step tweuty-tive miles per hour using 
this type t>f |M)wer plant, which takes up 
ihnsl of the hull. The engine is a foiir- 
ey Under single-acting alumijuim mid 
steel a [fair one-inch Ixirc and cmc-ineh 

stroke. Tlm‘e gasoil lie burners on one 
Cl) lit ml jet iuniish the tremendous heat 
necessary U) generale sufiicieiil steam. 



*l’he burner jet is su arranged Umt ae ^ , 
sw'ipc of a stick in the lumUs of an oper- ' : 
ator near by eau turn the flame off. ^ 

"'You can call this heel of models the 
■foolish" fleet if you want to/* sa3*s Mr, 
Wood, hut I ’vo discovered they are the 
most practical of all boats. They don’t 
cost a fortune to build, and they behave 
pro|iorthtTiately esaelly ns the bigger 
hulls will. If there Is a fault in the big 
boat it is better to liriiig it out with the 
small, cheap one. Archil ect.s are using 
these models in eeiliiin forms to ehcek 
their design figures/* 

1'ed Geary, west i-oasi designer, and 
others model their beautiful floating cre- 
ations in the miniature and check their 
weights and trim against the fuH-sized 
boat, Kiivl ng money from costly cjtoJ'S. 

'‘We’ve learned a lot about pitching 
and galloping from these models/* ex- 
filaiiis Maynaril Clark. "'For instance. 





Model of tho ^’Nourmiahal" wkEeh was built by 

Brandon Hnndriokt of Los AngaEoi^ and tho syn- 
chfoni^od twin straw staam power plant of this 
modal yacht. 



take tlie stmts. No uiie knows what a 
^ouil streamline form for water siiouhl 
knjk like. We fouml we could lake our 
cooling water in through a thick strut, 
boring holes in the front face of it, and 
resistance of the whole unit was lowered. 
Ami by ex peri men ling with a whalers 
tail tin on the strut we can take the gah 
loping tendeney right out of the meanest 
buckcr of them aih 

^^The resi.stance isn't affected as far as 



we can measure it, hut the hull rides 
smnot]i / ' 

fc^o the ftK>iish deet is most practical. 
At a cast estimated hy Mr. Ctark at from 
to sf*75, one can own the finest of 
midget racing Jiydro[danes, Yacirt mod- 
els of the '* Viking'^ and ‘*Noiirmahal^’ 
order cost from ifilOO to 4i500, if you ex- 
clude the tremendous amount of time re- 
(luired to Imild them. Mr. Ileudriek.s has 
a nmdel of J, T. Morgan's famous ** Cor- 
sair'' now laiilding which will take two 
years to complete, 

I Ve owmed both the models and the 
big fellows/' sjiys lie. '"hut the models 
are more practical for the boat lover. He 
can cover more ground in a given time 
and learn more on less money.'* 
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Two Thousand Private Planes Fly Air Lanes 
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T jipical o/ Ch« Smalt Cahin Planet Operated Pritiately by ^(ncr- 
ififtTi nn^f Buainesf Men Tfwt< Sfiown Abavc 



trips to business and to play. Their ships 
cost from $7,500 to $15^000 at the factory 
and ten cents a mile to fly, including 
hangar space, insurance, depreciation, ev- 
erything. The selling point for the air is 
*^quicker transportation/* Planes are sold 
through distributors, like automobilesi the 
display room is usually a corner of an air- 
port hangar. Four American factories are 
building for the private trade, Four^place 



ships, open or cabin type, are most popu- 
lar, They average 3,000 hours of 
life over a five-year period, but are likely 
to need a new motor after 1,500 hours. Six 
to a do£cn of America 2,000 private own- 
ers have private airports, the rest pay $25 
tq $35 a month storage fee. Two-way ra- 
dio, night and blind flying equipment are 
customary. Executives carry a desk, die- 



lU^cc<r 



In 1809 there were 2,000 
horseless carriages chug- 
ging along the streets of 
America, Twenty-four 
million are registered to- 
day* And today 2,1)00 pri- 
vately owned airplanes 
take their owners on sky 
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INVISIBLE RAYS FlND?BNEMY SHIPS 
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Detector Locates Planes or Boats Man^v Miles Distant 




Tafit Lwftf Holding Farmt from Which Rt/tcctort Art Modtf Hot* Ciority of the fnVwrtwd Imagt; 
ton? and Circle (Top}, Drawitig of Eijaipmtnt for Dotocting by Picking Up Hoot Roys 



Do you know that the heat from a can- 
dle fifty miles away can be detected? It 
sounds like a stunt* but military experts 
are applying its basic principles in appa- 
ratus designed to reveal the location of 
enemy airplanes or battleships. By em<> 
ploying the most sensitive galvanometer 



and amplifying unit available or by con- 
centrating the heat rays with a huge lens 
or concave mirror focused on a photo- 
electric cell* the scientist “finds" the dis- 
tant candle. In the same way* the military 
man may pick up the heat rays from the 
motors and exhausts of air or sea craft, 
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plot the exact location 
and train anti-aircraft or 
short batteries on the ap- 
proaching ships long be- 



Ocean Glider Cuts the Waves 
at Speed of Twenty-Two Knots 



fore they are within range» 
These heat rays^ also 
known as infrared rays, 
travel at the speed of 
lighb about 185,000 miles 
per second, but are invis- 
ible, Since sound waves 
move at only 1,080 feet 
per second, heat rays can 
be detected many miles 
before the sound of plane 
or ship can be picked up 
by the most sensitive de- 
tector. Equipment prob- 
ably similar to the candle 
detector has been tested 
in secret by the U. S. 
army, with unusual re- 
sults. Some type of range - 



finding apparatus was 
used to locate “enemy” 
vessels far at sea in the 
darkness and to enable “gunners” to score 
direct “hits" with powerful searchlights. A 
New Je rsey labojatary known to have 
produced^ gigantic searchllgkt refleetors, 



Drrriek fw t/mtJ to l^artneJt Fmt Ftrry tor 

Sorvipo b*tUttor$ antf Trouifitim, Franca 



with sixty-inch concave^^etal mirrors so 
near perfect they require no machining or 
polishing. Rhodium, a nietal more expen- 
sive than gold, is u^d for the reflecting 
surfaces because it is practically immune 
to atmospheric corrosion and to the terrific 
heat of searchligl^s. Rhodium has high re- 
flection charactOTistics over a wider color 
range than otl^r materials, reflecting all 
light waves, fmm ultra-violet through the 
visible spectmm and including the invis- 
ible infraretyor heat ray. So it is possible 
that rhodium searchlight reflectors were 



Plying the ferry lane across the mouth 
of the Seine between Havre and Trou- 
ville^ France, Ls a speedy "ocean glider" 
that cruises at twenty-two knots. Of novel 
design resembling a “whaleback," the 
glider^canrieE seventy- five passengers* 

^//?> 



CHIMES ARE GROUND TO SCALE 
FROM OLD AUTO DRUMS 



Brake drums of old automobiles arc th<v 
chimes in a church tower at Addison, 
N, Y, The seventeen chimes in the set 
were ground to the proper pitch by drills 
ing away metal from the drums. The 
chimes are played with a small hammer. 
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to 

“enemy" 

enabling 

location 



possible 



neentrate heat rays from^ 
ips on the photo-electric cell, \ 
ange^finding crews to fix 
ith their instruments. It also isx) 
at rhodium reflectors w'ere 
to direct^he invisible rays against the dis- 
tant shi^s, then to pick up the rays when 
they bounced back. Commander P, 

Neil, English inventor, has devised 
detectoK that are remarkably sensitive to 
heat raw from ships and planes. Opera 
lion is ak;nost as instantaneous as dirccK^ 
sight, evenS^i dense fog or in darkness. 
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FUEL SAVERS 





WALL5 

LOSS 



TnfutrA^' 

TION - I ' 
24 / ' 

LOSS y*_ 



heat loss 

PERCfWTAGES 



DOOR 

4.5^ 

LOSS 



STORM DOORS 
AND WINDOWS 
SA^E 

£Q%RJEL 




WATER VAPOR 



evaRoratobs 



VtWB PfltStNTFuRwCI: 

WASTE CHIMNEY— W 
HLAT y | 



automatic 

TLOAT 



TOWATtRy 

SUPPLY 



Top* Prcportian of H*at Ltiwsmi in Aiferage 
hoBxe; Ctnt*r and Bottom^ Simple Hwmidi- 
Ber That InttaUt in Pipe fitear Fnrnace 



^HILLING winds of the fall months 
are reminding many a home owner 
of last winter's battle to keep warm. 
Whether the cause was a “sick^^ fur- 



nace^ faulty piping or poorly insulated 
house, keeping comfortable meant ex- 
tra coal, oil or gas, and the memory of 
those fuel bills is still unplea^nt. 

But has the home owner kept those 
vows to “do sO'me thing” about it? 
Probably not, because he fears that re- 
placement of the entire heating system 
is the only cure and that the cost is too 
great* In cases where the furnace may 
be worn beyond repair or piping and 
registers or radiators may be so old 
that they retard the flow of heat, instal- 
lation of a new plant is recommended. 
Savings due to the greeter efficiency of 
"the modern heating system over the old 
will be a pleasant surprise* Some new 
oil-burning furnaces cost no/ more to 
operate than coal-burners of yesterday* 
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For the man who is operating 
his furnace at a cost that almost 
makes it a luxury, there are ways 
to reduce fuel bills. Perhaps the 
house is to blame. Heat losses can 
offset a highly efficient furnace if 
the house is not properly equipped 
for the winter^ After tests of 200 
houses* C. G. Segller reported to 
the American Society of Heating 
and Ventilating Engineers that 
the proportion of heat losses is 
twenty-seven per cent through 
walls, sixteen and two^tenths 
through roof* twenty-^five and 
eight -tenths through glass (win- 
dows)* four and three-tenths 
through doors and twenty-four 
and six-tenths by infiltration, 
gradually escaping through 
cracks, around windows and door 
frames and other places. ^ 

These losses can be reduced 
sharply. Prof. Alonso P, Kratz of 
the University of lUinoU found 
that properly fitted storm win- 
dows and doors reduced fuel biUs 
twenty per cent, in comparison 
with the previous winter*s opera- 
tion without them at a residence 
sponsored by the National Warm 
Air Heating and Air Conditioning 
Association. In these tests* the 
house w^as completely equipped 
with storm windows and doors* 
Installing them on two sides from 
which come prevailing winter 
winds will result in a saving but 
it will not he so great as if the 
house had them ail around. 
Proper insulation of walls and 
ceiling will reduce heat losses still 
further. In many houses, mineral 
wool or similar insulating mate- 
rial can be blown into walls w'ith- 
out major changes. One to two 
inches of this insulation in side 
walls will accomphsh the desired 
result, Prof. Kratz finds, while 
three inches of insulation in the 
ceiling will be sufficient to keep 
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heat. Oakum calking around 
Window and door frames, applied 
during redecoratingj also will 
save some heat. 

So far as furnace and piping 
are concerned, several “fuel 
savers*^ are available, many of 
which will pay for themselves in 
a single winter. An automatic „ 
stoker for coal-burners results 
in more economical operation, with sav- 
ings from ten per cent up, the result of 
improved combustion, ability to use 
cheaper fuel, and substitution of an auto- 
matic-controlled system for a manual- 
uncontrolled system. 

Prof. Kratz believes many excessive fuel 
bills can be traced directly to poor con- 
trol. If a coal furnace is fired properly 
and its draft and flow of heat regulated by 
thermostat or other type of control, effi- 
ciency will be considerably greater and 
fuel costs lower. One temperature regu- 
lator, the Temtrol, is designed for mount- 
ing below the four-foot level' in the room. 

' A 



This keeps the heat flowing more reg- 
ularly and produces a comfortable 
lempcralure around the feet, A built- 
in device slovrs up the furnace and 
^^^'o^d3 overshooting the seventy or 
se^venly-two degree setting on the in- 
strument. This regulator is intended 
to produce more economical service 
from the furnace than conventional 
plain or clock -type thermostats. 

Chimney draft regulators may be 
classified as fuel savers. On systems 
w'ithoLil perfect control, a regulator 
may save about five per cent because 
it prevents an overrun of heat. But if 
the system is controlled properly, ad- 
dition of the device would not increase 
e con only appreciably, according to 
Prof. Krat^. This holds true for the 
aquas tat, offered for hot -water plants. 

Booster pumps for hot-water 
systems may cut fuel bills where 
circulation is poor. 
Prof. Kratz points 
out that positive 
circulation is very 
desirable. The 
booster may pre- 
vent overheating 
the whole house in 
an attempt to get 
radiators hot in one 
or two rooms where 
the piping is faulty. 
The pump permits 
the use of smaller 
size pipe. The 
culatin^ hy\ 
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warm-air 



loGs little to save 
on fuel, but it produces more even 
heat to every room without forc- 
ing the furnace to operate at ex- 
cessively high ternperatures. If 
warm-air ducts are faulty the fan 
may reduce the fuel bills some- 
what by improving the circula- 
tion. Cei-tainly it will make the 
house more comfortable, 

A blower, consisting of a cen- 
trifugal fan to produce forced 
draft in the ash pit and thus im- 
prove combustion in the coal fur- 
nace, is recommended by Crane 
company engineers as one means 
of saving. The blower permits the 
use of cheaper fuel in addition to 
forcing the furnace to hum a 
larger percentage of the coal or 
■coke used, resulting in less ash 
and clinkers. It does not circulate 
the air through the heating pipes. 

On steam systems, the radiator 
'valve is important because ineffi- 
ciency at that point retards the 
heat flow. Radiator shields of va- 
rious types may not result in a 
fuel saving, but they will make 
_ the home more comfortable be- 
cause they force heat into the 
room at the three or four-foot 
level and prevent that chilly feel- 
ing around the ankles. The Crane 
shield, which slips into a groove 
'between sections of the radiator, is scarce- 
ly noticeablcj yet it accomplishes the same 
“"thing for which larger and more expensive 
cabinets and radiator covers are designed. 



Fire Suit and Gas Mas/t 



Lattmt Typei af Suit and Ca« Monh Designed 

Firtmrn, Rtsvum Cniva and Worh'fnr 



Latest styles for fire fighters and rescue 
squads include asbestos uniforms that 
cover the entire body and gas masks that 



furnish oxygen. The gas helmet also 

However^ it fits only the slotted radiators equipped with protective goggles, 
made by that company. 



IE 



One device which eliminates the neces- ^ , 
sity for keeping constant watch on the - ' 
water level in the boiler is a set of valves 
that controls the flow from water mains 
>^nto the boiler. A small tank used with 
the unit serves as an overflow tank in the 
hot- water system. The valves and tank 
arc installed at the furnace. . 

If the furnace is “sick,” it may be made 
more efficient by stripping off the old 
jacket and installing a new, well -insulated 
one. Insulation wrapped around the hot- 
water or steam pipes may be another 
means of improving the heating system, 
l(ConUnUi<d to 142A> 
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BICYCLE SEAT 
HAS BUILT-IN TOOL CASE 



saddles for bicy- y 
cles and veloci-^^ 
pedes are being 
I |H built with a tool 
compartment that 
opens at the back fi, 
of the seat. A ruby ^ 
glass reflector on V 
the hinged door of - * 

the tool case acts as taillight. The saddle 
spring iaall but concealed. 








one of the observation' planes discovered! a 
fleeing ^'bandit" car within twenty min- 
utes after its description was broadcast. 
The plane radioed directions to the police 
oSi the ground and to other planes, Mour- 
sack ‘'bombs” were dropped on the “ban- 
dits” and the camera guns ^‘dred” at the 
car, which soon was surrounded by radio- 
equipped police cars. 



f Radio Mounted on Pedestal 

V ^ 

? Is Moved About Easily 



SEWING MACHINE CUTS WOOD 
WITH BIT IN LIEU OF NEEDLE 

By inserting a sharp, cblsel-like bit in 
place of the needle in your sewing ma- 
chine, it can be converted into a versatile 
tool that will cut plywood, beaver board, 
w^ood veneeTt cardboard and similar ma-, 
terials. The special bit, invented by a 
Pennsylvania man, is of tough steel, an 
inch, long, with a shank to fit the needle 
holder of the sewing machine. Its sides' 
are tapered so that it is easily withdrawr^ 
from the material after a stroke. Scrolf 
designs can be cut* patterns chiseled foe 
inlay work, quilt patches and other sewing 
operations done* Bits, which can he 
shai'pened* will cut 30,000 feet of one-^ 
eighth inch plywood before wearing out. ; 



Heavy Marhta ffiue an Thit Partabt* Radio Kevpt It 
tfOm Tipping Over 

* . 

When you move from the living-room 

writing desk to the big lounge chair and 
,you want the radio right at your finger 
tip all the time, a receiving set mounted 
on a portable stand is convenient, A midg- 
■fet radio built on a pedestal that can he 
moved easily anywhere in the home or 
office is being manufactured. Wires are 
strung through the post. The marble base 
is heavy enough to prevent fhe set*tipp'mg 
over, yet not too heavy to lift around. 



^ "JIAN HUNT IS GUIDED FROM AIR 
BY OBSERVERS WITH RADIO 

^ “Calling all airplanes and squad cars!- 
Watch for a green sedan with three men 
. who have just held up the First Natiomd 
'-A Bank I” This is the beginning of a man 
^hunt by air and highway, planes and po^ 
’^lice cars coordinating their chase by means 
'^of two-way radio commimication* In a 
test of cooperation between national guard 
, " .planes and Spo^ne, Was^ squad cars. 



Knyston* Otsign ts, ^rom Piece of 

\ ShfUilt Steel Bit SUeefted^ Sewing/ 
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Wiir;: Qenttff Qermon ifcfmff- 
ThratM^ing U rtTl ~ tn tojij 
taith Salditrm in Gam Masks f 
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Flying Baat ora r«Tt — 
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On*i o/ ihv **Batiirships of tUv 
Air" DaUtloptd hy World 
Powtrs in tha Aimast Uni~ 
varaal Attempt to Bo Pft^ 
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Fighting Pfan«.« Gave fder a 
Distinct Advantage in lA* fle- 
cent CEtfn^iT'i:^n in ftAiopj'iz 
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T 6pi fxcjicft Eattury 
rna/iffer'^jf Po#f j^rt Test of 
Ahiiity to Etiadc 
Ait Attach^ Circff^ R'^aliitti^ 
War Mpn*i»V^rt ai Y outtg 

Troaar Who Ltarn 
fiDOuf tias Attacks Ity Bring 
Suhireteii to Ctpittit uf Gctt 
Expptled by Thit Motottzrd 
Equipmrnt ! flotfomf Roj^af 
Air Farce Gvnn^r Troinf 
Hit W'faJ^Dn on the '"£Ft- 
cmy" in Mimic Air Battle 
bettveen Sections of Gteot 
Etit ^H*r F lying Sotdicry i 
Photos Shati^ Haw So- 
rioutly the 

PcW€tt Ate Ttaining tor 
tnternatianal Emergencies J 
the ttplion-Etfiiapion Crist* 
Speciizd Up the Race to 
Arm* 
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7" op* ^^S avoia Marchetti" Aom berr 
of Typ* Tha t Italy St nt to Africa 
for S^reice agauiMt Ethiopia 
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Cioi(r-t/p of tht _SaVaia Morchttti 
Bombrr ! ffato Qun I uiret Un FiiiJ' 
at Ship 



rom Beneath the 
Shipi Right, franoh 

T'crlmi*' a /V«(0 UtViceDemignrJ 
to OettCt Approaching Enetpy 
Aircraft j Scientieti opd fniteri- 
torw Are Doing Their Part irt 
fA» Aceeteratoii Program of 
Prepareifnris as IVar Claude 
Seern to Swirf oUer a ^amher 
of Great Sationa 
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Emergency Radio to Direct Army of Rescuers ' g 



In case of an emer- 
gency in Los Angeles, 
25,000 organized relief 
workers can be galva- 
nized into action by a 
special force of amateur 
radio operators directed 
by the city’s “emerge ncy^^ 
station, W6KJJ, housjed 
id a quakeproor, nrcproof 
tower. This short- wave 
communications system 
has been fortified against 
breakdown in any imag'- 
Inable catastrophe. At 
headquarters are two 
stationary radiophone 
transmitter- receiv- 
ers in a steel and 
concrete building, 
independent of out- 
side power. A gas- 
oline engine direct- 
ly connected to a 
motor generator in 
a s teel- V a u Ite d 
basement chamber 
supplies two kilo- 



watts to the short-wave station. At the 
first alarm, amateur operators speed to 
fifteen designated concentration posts with 
their portable lour -tube, dry -celt operat- 
ed two-way radio sets, ready to handle 
messages guiding the relief forces. At the 



T&p, Dirtefins RetcmfM 

tram Emar^mncy Hmad- 
quariter#; Cvrtl«r* 

\inm Enginv 

fQ r Radi^i Baf* 
tom, Fio\d Reteu* Strt- 
tian Ktepm Toucfi uiith 
H €adffucrttrt 



cential bureau is a 
detail map of the 
Los Angeles area 
set on plate glass, 
illuminated from 
behind by an arrangement of electric -light 
bulbs to indicate any rescue station call- 
ing for help. Radio-equipped police and 
fire cars can tune in on the emergency 
network during the rescue work. 



;ad is kept fresh a week 

AT FREEZING TEMPERATURE 






Bakers have found it possible to keep 
bread fresh and sweet a week at tempera- ™ 
tures below freezing. Bread stored hot, at 
temperatures around 150 degrees Fahren- v 
heil, became stale more slowly than at 
normal temperatures but the flavor and 
color were pronounced “discouraging" 
after experiments. In a test of freezing, 
cereal chemists tasted broad baked the 
previous day and bread that had been 
frozen a week, A majority preferred the 
aroma and flqvor of tj^ week-old loaf, 

h Ft A ^ I * d 
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Cobble Stones Vacuum Cleaned 
by Neat Dutch Housewives 



enemy if they couldn’t run him 
down* Automobile drivers tod^y 
unknowingly carry similar weap- 
ons in the form of protruding door 
handles. The car door handle is 
described as a "menacing anHh 
dangerous projection/^ causing' 
disfiguring injuries and occasional, 
deaths^ by Dr, Ra pinel McT.H na>. 

bar. I^f mrtrtflfi a 

recent report on accidents involv- 
ing door handles to the Amecioan 
Medical Association, Door han- 
dles have been driven through^ 
the skulls of victims and the 
sharp-pointed kind in modern 
streamline cars are particularly 
dangerous. Handles pointing to- 
ward the rear are less dangerous 
than those pointing to the fronts 
but the ultimate solution is a han- 
dle without sharp projections or 
one that is countersunk in the 
side of the door. 



DANGER SPOTS ON STREET 
SHOWN BY CROSSES 

Liarge crosses painted on the 
streets where traffic fatalities 
have occurred are being employed 
in St, Louis to impress on motor- 
istT'anH^edesffiihs the need foi; 
extra caution at such, places. Oth- 
er states have also used the crosses 
for similar purposes, placing small 
wooden crosses at the roadside where peo- 
ple have been killed in accidents. 



ruriff V dcirum C}manin^ tAv Walh in Profit of Htr 
Door in Htr £vttlasting War on Dirt 



Hollapd-has gained the enviable repu- 
iatiopTM being the cleanest country in the 
wond because of the pride taken by the 
people in keeping their cities spotlessly 
dean. With the Dutch house wife^ clean- 
liness is really godliness, and she not only 
keeps her floors so clean one might eat off 
them but carries her war on whatever dirt 
may be left into the sidewalks in front of 
her home. In Holland it is nothing unusu- 
al to see a housewife vacuum cleaning the 
cobblestones in front of her door with the 
same implement she has just finished us- 
ing in the house. 



RECESSED AUTO DOOR HANDLES 
LO WOULD INCREASE SAFETY 



When the ancient Egyptians drove their 
chariots into battle, they mounted sharp 
knives in the wheel hubs to sideswipe the 
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Radio Ashore Runs Lightship without Crew 






Operated by remote control 
from a land station eight miles 
awayi a lightship without a crew 
serving shipping in Lake_ j^. 



IS 



Clair, between Lake Erie “and 
Lclke HiirDm The ship has a pow^ 
erful masthead light, a gas-oper- 
ated fog bell, a compressed-air 
fog signal and a radio beacon. 

When fog comes up* the light- 
house keeper ashore manipulates 
radio controls to start the fog sig- 
nals on the ship. The radio beacon 
normally operates automatically^ 
sending out its signal for fifteen 
minutes out of each hour, day and 
night. When there is no fog» the 
masthead light can be observed 
by the lighthouse keeper eight 
miles away, A receiving set at 
the lighthouse checks on the ra- 
dio beacon, picking up the dots 
and dashes, A check on the fog 
signal is kept by a microphone 
on the ship which "listens” to the 
signal and also controls the radio 
beacon. If the microphone "hears” 
the fog signal, it permits the 
beacon to transmit a full sixty 
seconds out of each operating 
minute, otherwise it cuts off the 
beacon for five seconds each min- 
ute. If the lighthouse keeper 
hears the radio beacon only fifty- 
five seconds out of the minute, he 
know's the fog signal has failed 
and he starts the second si goal. 

The U, S, Lighthouse Service 
worked five years on the ligh^ip. 

Windshield Is Clea^^ ^ Ice by Heat of Electric Wiper 

t 7 f ^ snow that dog windshields and 

«mako winter driving perilous can be de- 
by an electric windshield wiper that 
the film of ice from the glass. The 
is in the blade, which is inserted in 
of the ordinary rubber blade of the 
. Two minutes after it is turned on, 
blade is hot and a few swipes over the 
windsliield will clear it and keep it clear. 
The defroster operates on a six -volt bat- 
Eferrr'^-£’u^rVnt ^ -ir V./ 1 .V" 'T terv and Uses four and one-half to four 
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\ MERICAN games live in cycles and 
table tennis, now in its third revival, 
today is riding the crest of the popularity 
wave. 

Indoor tennis, as it first was called, ap- 
peared shortly after the turn of the cen- 
tury. It was played in leisurely fashion 
in the parlor with crude wooden paddles 
and a firm, light hall, covered wdth a 
knitted web to protect the furniture. When 
the sport was carried to England, a cellu- 
loid ball was substituted but indoor tennis 
retained its aura of femininity and after a 
few years, it nose-dived into oblivion. 

The game's comeback in 1915 was brief 
but after the world war it gained a fool- 
hold in Europe, Since then it has elbowed ^ 
its way into the sport circles of virtually^- 
every civilized country. Tw^enty-three na- 
tions are affiliated with the International,, 
Table Tennis Federation and Carl Ze\s-^ 
berg of Philadelphia, president of the 
United States Table Tennis Association, 



By COLEMAN CLARK 

National ChAmpii^n 



to PLAY 



already organized in twenty-three slates, 
estimates that between two and three mil- 



Top, Ltft^ ftrudy BIftvk u Drivm, arid, at 
* rn tAc Middi* a/ a Bechhand Drivm ^ 



















TABLE 



TAc Author Shotx.'m^ Forthand Chop 
of Middir of Stroke itud Start of 
Backhand CAop Strain 



lion AiTieri(!atis are play- 
ing the game. It is about 
the only active sport that 
can be played in the 
home and is an excellent 
form of exercise as vir- 
tually every muscle of the body is used 
during a fast game. 

To get the maximum enjoyment from 
this sporty play on a regulation five*by- 
nine table. Insist on the three-quarter 
inch, five-ply model, as it gives a higher 
find more uniform bounce than the three^ 
ply type. Use the large si?.e pebbled rub- 
ber racket in preference to sanded l>ais. 
On the ofTensivc. the rubber bat aids in 
putting the cut and spin on shots> and in 
defensive play, it Lends to absorb the 
shock of a hard- driven Kill. 

As in tennis, the grip of the racket is 
important. There are many ways of hold- 
ing a bat, but perhaps the most praelical 
is the tennis grip. The racket is held high 
up the handle and the index finger extends 
outstretched close ,to tK^, edge of tiie blade, 



Forehand Serve and Bach and Front Vi«wt of the 
Grip'*; Note Petition of fingerm 












although this may be moved clos- 
er to the center if desired. The 
thumb should rest diagonally on 
the opposite side of the racket 
from the forefinger. With this 
grip the ball is struck on one side 
of the racket in executing the 
forehand stroke and on the oppo- 
site side in making the backhand 
shot* 

The grip may feel unnatural at 
first but stick to it until you get 
used to it. The thumb and fore- 
finger may be shifted slightly but 
avoid radical departures from this 
tested formula* Another way of 
grasping a racket is the penhold- 
er grip* In this style, the player 
holds the bat as if it were a pen. 

In executing either backhand or 
forehand shots, the penholder 
player strikes the ball on the 
same side of the racket* 

A topspin drive — a fast, low ball — is> 
perhaps, the fundamental stroke. Strike 
the ball with a quick upward and forward 
movement together with generous follow 
through* The extent of the necessary lift 



or pull-up determines the de- 
gree to which the ball takes the 
desired nose dive after passing 
the net. 

In making a forehand top- 
spin drive, the wrist should be 
firm and the hand around the 
bat steady but not too tight. 
The body should be in a com- 
fortable, slightly crouching po- 
sition, two or three feet behind 
the middle of the table* To ob- 
tain proper balance, spread 
your feet and keep on your 
toes. Because of the balTs size 
and the rapidity with which it 
travels, keep your eye on it 
until it strikes your racket. 

On the shot, start stroking 
behind and to the side of the 
body and cany it well out in 



Topf Afr. Clarh in Avtitinf Lc/f, fint3h of Forehand 

Right f Beginning of Backhand IXritfa 



front and across the body a foot or two 
above the table. For the best results^ the 
upper edge of the racket blade should be 
tilted at the moment of impact, although 

{CunUnu^il to pnj|D USA) 
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Steel and StoneHrortre^s 



Our Gold 



Gold worth nine billion dollars, the 
greatest accumulation of the yellow metal 
ever gathered in one? pile, is shortly to be 
moved by the government to Fort Knox,’ 
Ky., there to bo cached in a fortress of* 
steel and stone ^ ringed around by armed 
forces and the most deadly w^pons of 
science^ The gold storage building* will 
occupy 10,000 square feet and the gold it- 
self will be placed in a giant vault forty 
by sixty- four feet and rising "through 
nearly two stories of the building housing 
it* Walls, root and floor of the building 
will be of granite two feet thick and .the 
vault walls will also be two feet in thick- 
ness. In them will be fabricated steel coils 
so dose together that a human hand could 
not be inserted between them even if the 
concrete about the steel could be removed. 
Around the vault, above and below, will 
be an eighteen-inch space clear to the^ 
vision from every angle. These spaces, 
spotted with mirrors, ^vill give guards an 
uninterrupted view of the vault from 
every slde^ day and night. The top floor 
of the fortress will set back far enough to 

* • *- ♦ V ' I * 



Cotd Ffn-tr^rr av ft tVi7/ Appear anii Map 
Shau^'ing fti Locution 



make a parapet extending around the 
building, and in concrete turrets at the 
four corners machine guns will he mount- 
ed. Inside sensitive microphones will con- 
nect every part of the vault with the main 
guard room* In the office of the captain of 
the guard will be an annunciator with its 
warning drops, signal lights and bells. This 
will be augmented further by an elabo- 
rate telephone communication system^ 
Outside the building, in the fort proper, 
is a motorized cavalry unit with armored 
trucks and cars standing as the first lin^ 
of defense* The gold is being moved In- 
land from the eastern seaboard to provide 
extra protection in case oba inva- 

sion* Another cache of gold has been es- 
tablished at Denver. Both Denver and 
Fort Knox are protected by the natural 
barriers of the Allegheny and Rocky 
mountains, making the points very diffi- 
cult of access to an Invading force, except 
by planes. The gold being ^‘salted away'* 
is not coin but is in the form of bars about 
three and one- half by six and three- 
fourths by one and three-quarter inches. 
At $35 an ounce each has a value of about 
$14,000 and each bar weighs something 
less thah 400 ounces. ’ 

* *■ 






POPULAR MECHANICS 






- J 



Electric Timer Clocks Plane 



on Record'Smashing Flight 



so that no darkroom Is 
required and pictures 
may be made at home, 
school or office* The cam- 
era has a fixed focus lens* 




a shutter with bulb and 
time exposures, a light 
lock to protect the mi* 
croBcope eye- piece and 
the camera lens^ and a 
bracket to hold the cam- 
era in position above the 
microscope. After focus- 
ing the microscope as 
usual, with proper light 
on the object, the camera 
is placed in position and 
the picture taken* 



SUN BATH 1$ GIVEN 
WITHOUT A BURN 
BY HEALTH BULB 



All danger of sunburn 
from over-exposure has 
been eliminated in an 
ultra-violet lamp devel- 
oped by a Cinci nnati invent or* You can 
read and work under its light, all the time 
absorbing its health-giving sun rays with- 
out fear of burning the skin. The bulb 6^ 
ordinary light socket. D 



Urins Trltphont, Printing Chronograph and Camera to Cheek the Time 
of HvuHird Hughem Whmn Hm WeFld'm Kmeord tor Land PlanM 



When Howard Hughes, California speed 
flyer, broke the world^s record for land 
planes with an average of more than 347 
miles per hour for seven flights, an elab- 
orate electric recording system was set up 
to dock his plane as it raced at nearly six 
miles per minute^ The timing equipment 
included a telephone, a printing chrono- 
graph and a camera which snapped the 
ship as it whizzed over the three -kilometer 
course. On his last lap, Hughes’ motor, 
choked and failed but he landed safely. 



MICROSCOPIC CAMERA SHOT 
MADE EASV FOR AMATEUR 

' Amateur pho- 

tography through 
the microscope no 
- longer requires^. 

any particular 
/ skill, a camera be- 

^ ing available for 

i special work. 

# Tt uses ordinary 

roll film of two 
and one-quarter 
by ih^e and one- 
" quarter-if^ size, 



'te Bulb That Shedt Sunlight withoat fitlminf 

^ . .J A . 



/ h 




-r 



4, ^ 

lr 



J 



P O P U L A K M E.C HAM S 



# 

m 



Smoke Rings Like Auto Tires Made by Drum 




If you can’t produce 
smoke rings with your 
pipe or cigar, you can be 
sure of doing it with a 
big smoke drum which 
makes huge circles about 
the size of automobile 
tires. The smoke machine 
is mounted on a truck 
and is used for advertis- 
ing purposes. The drum 
is five feet in diameter, 
two feet thick and has a 
center opening of eight- 
een inches* Mounted on 
each side are two cones 
containing the smoke- 
making material. At the 
base of the cones are 
agitators and electric 
heaters to keep the 
smudge material rotat- 
ing and convert it into 
smoke. The smoke by air 
^pressure is forced to the 
'^tops of the cones and 
Jjfrom there through pipes 
the drum, the interior 
of w'hich is like another 
,^\*conp with the smaller 
part toward the front* 
rings are produced 
by striking a leather dia- 
No phragm at the rear of the 
big drum. 



Big Drum Which St^ws SmoJ^ Ring* or Lttrge as Auta Tirws Wbtn 
Leather Diaphragm in Rear la Strack^ ft /j If sad ta Attract Attention 

AdverUfiag..^arpoBma 



METAL SHIELD ON AUTO MIRROR 
CUTS OUT THE GLARE 

Glare produced by the lights from 



Razor Blades^of (rlassl 



cars 

behind shining in the rear view mirror of 
a'^our car is eliminated by a metal shield 
mr ihti mirror which can be attached in a 



"C^ROM the glass artisans o f C^ccho- 
' ^ Slovakia comes word that glass/ 
^azor blades are being produced, fine-|' 

. ]y edged and as sharp as the highestj i 
grade steel. The brittleness of glass ^ 
.^b>ch has a tendency to break toe 
easily, has been a handicap but ex^ ^ 
periments to correct this fault arj| ^ 
^ progressing* As soon as It is possible' 
to manufacture fine glass that is proof V-i 
against chipping, it is expected that ^ , 
^lass razor blades, phonograph nee- \ 
dies and similar articles will be placed V 
on a mass «prod net iftn basis, \ 



tuf Shimid far Rear Visut Mirror Which CatM Ocil 
at Lights of Fottowing Cars 



I few minutes. The slotted shield can be 
adjusted at any angle and when properly 
Isct cuts out reflected of lUhts behind. 







Ships Must Bf PritfCtrii tty Frwiturfti Coats of Paint'} Her* Painivr-t ^re 
SApu;n (ft on fhe **Empr*ss af BritAin“ 



ascension. 

Paint engineers have 
turned the fact that white 
[jaint rellects light and 
heat into valuable sav- 
ings in the oil industrj^ 
One test made on 12,0017- 
gallon gasoline storage 
tanks of different colors" 
for a four and one-half 
i-month summer period showed a loss by ^ 
^evaporation of 257 gallons more in a red „ 
tank than in a white one. The red paint 
absorbed so much heat from the sun^s rays 
that the temperature of the gasoline with- 
^ in rose to a point where evaporation was * 



JlTAVE you ever heard of a ^jai^t ..engi- 
neer? He is a new’^ and very distinct 
type^ a combination of salesman, painter, 
chemist and engineer. 

He may be called into council on a bet- 
ter finish for bobby pins or asked to rec- 
ommend the best coatings for the steol^ great enough to force vaporized gas through 



beams of the San Francisco Bay bri<^e or 
what colors should be applied to th^i^on- 
dola of a stratosphere balloon. His prob- 
lems concern the painting of gasoline 
tanks, pipe lines, steamships, machineryi 



the expansion vent. Of course, a simQar 
‘ action took place in the white tank, but the 
absorption of heat was not nearly so great. 
A more striking exapriplt? iS repi;esented 
„ in tests^conAuoted on" 55;Q0D“ barrel crude 



factories, airplanes, and 
anything that needs color 
or protection. 

When Prof, Piccard 
made his first flight into 
the stratosphere in 1931, 
he painted the gondola of 
his balloon black, reason- 
ing the black paint would 
absorb the sun's rays and 
help to keep the occu- 
pants of the compartment 
\varm. But w'hen the bal- 
loon reached the strato- 
sphere, he wished he had 
left his black paint at 
home, for with a temper- 
ature of seventy- five de- 
grees below zero outside 
the gondola, the men 
within suffered from the 
heat of 100 degrees Fahr- 
enheit* For the second 
trip into the stratosphere 
the gondola was painted 
white* This time Piccard 
shuddered with cold. The 
interior of the cabin w'as ■ 
seventy-tw'o degrees 
colder than on the first " 
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oil siora^fG tanks. Over a period o£ a year 
the saving in an aluminum painted tank 
compared with a black lank was approxi- 
mately 200 barrels or easily a lank-car 
load of oU, 

White paint on ships sailing tropical 
seas has a more utilitarian value than 
mere appearance. The “Mauretania"' with 
a cotd of white w’as from eight to ten de- 
grees cooler on a tropical cruise than she 
previousl^^ had been with a black hulk 
This fact has been turned to real advan^ 
tage by the United Fruit liners* 

The bottom pc'iinls for ships are even 
more important than hull coatings. With’- 
out these bottom paints great shreds of 
sea grown h w-ould fasten themselves to the 
hottomsj impeding progress to such an ex- 
tent that fuel hills would climb to figures 
that would prohibit the operations of these 
vessels* Paint engineers are ever on the 
alert to make these paints serve their pur- 



pose more compLetely and over longer 
periods of time. 

White enamel will even make a steam 



1 



Light and Darit Paint Jah Sfraf o«pl|#r« Gondoto, 
and Paint* Ft at Warh Radmeoroting th* Capitat 
Dam* in Wiishingtofl 
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please or quicken the 
eye. Paint engineers are 
finding new uses £or in- 
sulating varnishes to in-^ 
Bulate motors and gener- 
ators» mill white paints 
for better ilJumination of 
factories, metal protective 
finishes to combat rust 
and corrosion^ and fume- 
resisting paints for chem- 
ical plants and localities 
where sulphide fumes 
are present. 

Metal protective paints 
play an important part ifi 
saving the surfaces they 
cover. It has been esti- 
mated that in the United 
States alone $100^000,000 
is lost to rust and corro- 
sion each year. Paint is 
the most practical weap- 
on we have to check this 



Top, Tmxting Covering Poutmr af Paint -gn Chmchtr- 
boardf Bmiatv^ Scrubbing M ac h lnf WJiieh Tests 
Stiching Qualities of Paint on Concrete Fioor 

radiator more efficient. Tests have shown 
It will radiate one- sixth less heat when 
painted with aluminum or copper bronze 
than W'hen coatcxl with white. 

Of course, white paint is not the only 
color with which a paint engineer has to 
deal. Consider the bobby pin. Originally 
these pins were finished in shiny black. 
Now, in addition to being made up in the 
shades of the hair in w'hich they are to be 
used, manufacturers coat them with what 
is knoviTi as a ’wrinkle finish which allows 
the color of the pin to blend into the color 
of the hair> 

There are many places where colors 
have distinct advantages. We need bril- 
liant yellows for traffic zones, aviation 
towers and lighthouses* Outdoor adver- 
tising demands no end of durable colors, 
and industry and home life are constantly 
demanding new and varied shades to 



Spraying Tar Roof with j4l[immujn (Jeffsct 

the Heat and Keep Building Coot 

loss. Since rust is an electrolytic action^ 
paint engineers are called upon to formu- 
late different types of paints to meet the 
special reQuirements of different surfaces* 
High-tension towers should not be paint- 
ed with a graphite or metallic primer. In 
the coal industry acid-resistant paints 
must be used because coal dust, which 

<Continug^ |o 134A> 
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Mixed Fuel Aids Campbell 



VV 



in Smashing Record 

n ^ 

HEN Sir MaUolnJ' Campbell 

made his record run of 3C^1 
miles per hour in Utah recently, he 
used a special fuel made of benzol, 
gasoline^ ethyl and methanol* The 
mixture had tremendous explosive 
force which enabled the Bluebird's 
eng^ines to develop full power. Ex- 
periment might adapt similar mix* 
turcs to other types of racing engines^ 
but full beneBt from thetr use could 
not be obtained without adjusting the 
timing to handle the fuel. 
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CYLINDERS WITH TW& tlSTONS 
USED IN MOTORCYCLE ENGINE 



Motorcycle engines having two pistons 
in each cylinder block are being used 
widely in Austria, The air-cooled two- 
cycle engine is efficient in operation and 
has an output of fourteen horsepower 
when two blocks are used* 



M E V H A N I 






843 



Tire Pressure Is Kept Up 
by Air Control on Dash 





Prvtsurn Unit on Hub F«rf* Air fo Tirmtt 
Tap, Riot Whett CDnntctiantj Other t, Frv/\t Wht^l 



MotorCytU Enirrnc Twn PimtanM I'l* fach Cyi- 

indmr Blxk; Nairn (jhvlt/irfhrJ'ad^ Amuiaf mcnC 
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Constant control from the dashboard of 
air pressure in all four tires of an auto- 
mobile has been accomplished. When a 
tire falls below the desired pressure or is 
over-inflated by heating, a signal light or 
bell warns the driver and by simple con- 
trol. either manual or automatic* he can 
increase or decrease the air. Of especial 
value to motor bus or truck operators to 
safeguard against unnecessary wear on 
tires or car and to help prevent accidents, 
the continuous inflation system now being 
manufactured comprises a rotating pres- 
sure joint in the w'heel hub, air pumps 
and tanks, valves and gauges, regulators 
and, if desired, alarms. Leading to the 
intake of the inner tube is a rubber hose 
tapping air from the rotating pressure 
unit, which replaces the ordinary hub cap. 
Air reaches the hub unit from a compres- 
sor, either through tubes extending around 
the front or rear or the tire from beneath 
the body, or through a hole in the axle. 
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forty -five degrees on the port and star- 
board course of the ship. When the wav^es 
encounter an obstacle^ they are rebec ted 
into a delicate receiver and amplified so 
as to be made audible in an ordinary tele- 
phone receiver used by the officer on the 
bridge. The Vi'ave^ are not affected by fog 
or rain or^ generally speaking, by adverse 
weather concUlions. The effective range 
varies with Uie size of the object encoun- 
tered. An average ship can be deioclcd ai 
a distance of four miles and a channel 
buov at mUes, 



^ Obstacles in the path of the French 
**Normandie,” are detected by an 
^1 ultra-short wave radio transmitter and 
31 receiver which sounds a warning long be- 
fore an object can be seen in fog. The ap- 
paralus, on the bridge, includes a trans- 
mitter sending a beam of six -inch waves 
which sweep the horizon at an arc of 



^ 6tlii'%bOBS IN TALL BUILDING 
ABE MORE EASY TO OPEN 



It is easy enough to open the front door 
of your homCy but try pulling open a door 
of the same weight and size at the en- 
trance of a fifty-story skyscraper. It takes 
effort! Til ere is a thirty-pound pull against 
you. Why? Office- building doors must 
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Radio Waves Warn Linet of Obstacles in Path 



.SAdrf. T ransmitttr 

OJT the **Ncrmandits" and. 
Bantam, AppaTatui en 
Arr-e/^e Which IVurof o/ 
the PrcBencc cf nn ObMta^ 
ctm in Linir^f Path 
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Speed of Auto Is Measured 
by Stationary Recorder 



open outward on the street for safely < A 
tall building is a great "chimney" drawing 
air in at the bottom and expelling it at the 
lop. The suction on the ground floor pulis 
the door tight, and you feel an inrush of 
air as you drag the door open. To coun- 
teract this, engineers w’ho built the sixty- 
six story Wall Tower" in Ne w Y ork 

City devised a companion transom door 
over each entrance. As a caller pulls a 
door open, a door of equal size and weight 
opens inward in the transom above, "bal- 
ancing the vacuum” by letting air flow 
into the building and relieving the suc- 
tion. A child can easily swing these doors. 



POCKET -SIZED CAMERA HUPOD 
WEIGHS A HALF POUND 

Easily carried in a pocket when tele- 
scoped, a camera tripod of sturdy con- 
struction will carry a heavy camera at 
working heights of a few inches to forty- 
^*dhree inches w'hen extended. Its legs are 
\ built of lightMreight alloy and the connect- 
^ ing piece of stainless steel, the complete 
tripod weigliing about one-half pound. 
Sharp, conical steel feet hold the instru- 
nienl in place. 



Spirril jiV/trcA C/frb'S(;< ihm Etmetrie Ey^ to 

Chteh thm: Spwtd oi PoMting CtOfM 



Speed laws can be enforced more effec* ' 
tively with the aid of an electric speed 
meter which can be set up at the roadside ^ ^ 
in a few minutes and measures the speed 
of each passing car. It is intended to sup-' ^ 
plement the efforts of motorcycle ofEcers. m 
O n one side of the road two fifty -candle- 
power lamps arc set up to throw two smalt^j^ 
concentrated light beams, eighteen inches Vj 
apart and parallel, across the road into the 
photo-electric cells of the recording in- 
strument, The lamps are operated by an 
automobile storage battery. When a mov- 
ing car interrupts the first beam, this 
starts the charging, at a uniform rate, of a 
condttiser in the recording instrument. 

The interruption of the socund light beam 
stops tlie cliarging. This charge represents 
lime and is read dircclly in miles per hour 
on a recording dial which holds the read- 
ing until the operator makes a note of it. 

The pressure of a button resets the timer 
for the next car and the throwing of a sin- 
gle switch enables the operator to meas- 
ure the speed of cars passing in either 
direction. Experiments have been made 
with an automatic camera to photograph 
both the license number of the car and the 
speed reading of the dial on one plate. 



T^iEscoping Camtro Tripod f to Fuff Hwight 
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' Light and Color Magic at Texas Exposition 
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Wizardry fri ArchitectSf Illumi- 
nation Engineers and Artisti fit 
Afnkiog a Speeiaclt af flSpOOO,* 
000 Tc-fccri Exposi- 

tion al OalioMj^ Qpeiufig Juno If 
|9'^4iV Exporiitaif Witt f'fe- 
«cnf Sfiirittinft D^sifttit in Fifty 
B tit tdi ngSj Oporftan^ng Gar- 
denSf Eagoans jLin^J wffh 
Fountains and HtumtnatEil Ba- 
minSf Brilliant Gotorm by Day 
and Bvaviiful Lighting by 
Night i Top Photo ShatEs Ad- 
minittratian Building, Payer of 
Which Will So Deeoratod piith 
Murals from Texan Hislory; 
Battam, Expoaitian with Ath- 
letic Bcwl in Center 
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Builders’ Art Helps to Tell a State’s History 




FtJoJ PrvfiuctE tunrf Affricuitm^al Buitding, with 
Ootor and H^i’W Bt One BiiUding <:it T'^-t'oc 

E^paFifiDJi^ Courts Separating Sectii^nf. af fn- 

dastritM, ^trstncal and Communicatiotis Building 



BttaW, Poultry Building AcrommEtdlafjng^ f.SfiO Cnopxf 
Esplanode af Statu i Shawn on Opposite Pago} Will 
Be Otitftnnding Stfueturr af Exposition; It Will 
House Niche of HtroeSf Figurem in Te-xas Hittney 
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Records ProoMced fgr Blin 
Play More than an Hour 



j sonlag. I nstitution, l^ e little buckeye but- 
’Tf'lfei^y kas“an eternal feud with the pearl 
crescent speciesT and also dislikes intense- 
the Carolina locust end chases it, fly- 
'ing behind or beside it but always two to 
four inches away. If the locust alights^ 
' the buckeye also stops a few inches away 
^ and waves Its wings menacingly. The 
pearl crescent darts viciously after grass- 
hoppers, beesj flies, and its special enemy, 
^ a large brown butterfly. Ttie Camberwell 
3 beauty boldly attacks small birds and 
sends them to cov^cr, and the common 
“milkweed butterfly^^ has a special hatred 
for hi^mlng birds. 



TYPING A LETTER IX JAPANESE 
TAKES TWO THOUSAND SLUGS 

Japanese stenographers have 2,000 dif- 
ferent type slugs to worry^ about when 
they use a typewriter with Japanese char- 
acters. There are only forty-seven keys 
on the standard American typewriter. In 
the Japanese machine, the slugs are car^ 
ried in compartments in a sliding tray. 
The ti'pist manipulates a knob over the 
proper compartment, presses it and a 
metal arm pushes the type upward, across 
a tiny ink roller and then against the pa- 
per. The paper is rolled on a drum which 
shifts and revolves for the vertical Japa- 
nese style of writing. 



PltrtabS^ CoMm Contains Radia and Phonograph Which 
Play* Wida^Diamatar Rucardw far thm Blind 



Phonograph records for the blind, pro- 
duced on wide-diameter disks that last an 
hour and a quarter, have made it possible 
to dramatize entire books and reproduce 
complete plays and operas at small ex- 
pense. The long -winded record 

required development of a spe- 

cial phonograph whose tone arm 

starts at the center of the record 

and works tow'ard the rim. As 

the arm moves outward, the re- 

volvlng speed of the disk is 

slowed down so that the linear 

speed of tho record at the needle 

point remains constant. Standard- |||B| 

size records can also he played on 

the instrument. In its portable 

case is included a radio. mBi 



JTOLD BUTTERFLIES FIGHT 
V BIRDS AND INSECTS 

Butterflies that fight among 
themselves, w^age war on w'asps 
and bees and insects twice their 
size and even attack birds have 
been observed in the northeastern 
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Odd ** Yardstick” Measures Position of Stars 



^pparatuir U»fd fcy Htiydtn Hfirhin^ in ffvw (g shout Portions of Stars an Any Gin/cit Day:^ 

Crossing of Dotted Line* Canyf«tfcitronf as They Appeared 0cl4b«r f| 
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Proper positions of the stars on any 
given day over a period of many thou- 
sands of years are shown at the Hayden 
planetarium with the aid of an odd celes- 
tial "yardstick.” The crossing of the two 
dotted lines in the accompanying picture, 
for instance, shows the constellations ex- 
actly as they appeared on October 1, 1935. 
The latest determination of the size of the 
galaxy of which the earth and sun are a 
part indicates the diameter of this single 
group is so great that a ray of light, trav- 
eling 186,000 miles per second, requires 
about 100,000 years to cross it, according 
to Prof, Henry Norris Russell, Princeton 
astronomer. The whole galaxy, he adds, is 
rotating about a center some 30,000 light 
years from the sun and one revolution of 
the galaxy is completed in about 200,000,- 
000 years. The mechanism which makes 
possible the pouring of radiant energy into 
space, which the stars have been doing for 
millions of years, is still a mystery but the 
enormous energy released is too great to 







arise from any known source except atom-^ 
ic transformation. Such transformations 
have been produced in the laboratory and ^ 1 
this leads Prof. Russell to believe that real ^ 



advances in understanding the 
in^ come, within a few years. 
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iSri: bt BATTERY IS PROLONGED 
JBVi CORROSION GUARD 

■'t ' 

si on c 
Datteries and 
resultant 
down of ignition 
systems can be 
prevented by . 
stalling acid' 
guards on the bat- 
tery posts. These 
guards, made of 
lead, weigh le 
than two ounces 



and fit any battery. Knife-edge flanges*^ 
keep acid from clinching terminal posts. 
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^^HE order called for 
^ four potato bugs, 
some baggage labels from 
the '■'He de France/* a 
Scotland Yard warrant, a 
litter of kittens and a 
book of English airplane 
tickets. 

Even Aladdin would 
have a hard time collect- 
ing items like these on 
short notice but any Hol- 
lywood property man can 
do it. In factj he will get 
you anything from a 1903 
calendar to a trained ca- 
nary if given a little time. 
Ask Irvjng-Sindl^f “mas- 
terc'of properties" for 
Samue l Go ldwyn^ jar a 
^er^f French 1923 auto 
license plates^, a pre-war 
airplane, or even a sea 
lion, and the chances are 
they will be on their way 
to you inside an hour. 
No matter what is need- 
ed In fUming a picture, 
the property man^s jab is 
to have it on hand at the 
right time. 

"If a director on a des- 
ert location suddenly de- 
cides he wants a bicycle 
the property man literal- 
ly must extend his hand 
and pull it out of thin air/' Sindler says, 
'Its up to him to anticipate everything 
that might be needed. 'No* is the one word 
he doesn't know/* 

Once W'hen shooting a scene on the des- 
ert tlic director suddenly decided it would 
be better for the star to hold a red rose 
instead of a book. The nearest towm was 
ten miles away and roses don*t grow in 
the desert. But Sindler remembered hav- 
ing seen a wax rose in an automobile that 
morning and ten minutes later he placed 
the rose, still ’wet with red paint, in the 
director’s liancL 



Canm, Ftmitt Va*c«p Statuary and Saddla* 

Am a Faut Items in the Property Dapartment 
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caneSf but he make£ sure the ar- 
ticles axe the right kind for the 
place and period of the picture. 
Every detail must be correct. In 
one picture Sindler found the 
garbage pails for a New York City 
set had horizontal £utings, He 
knew that in that city pails with 
vertical hutings are used, and the 
substitution was made. 

In preparing to film “Barbary 
Coast,” a picture of early San 
Francisco, Howard Hawks, the di- 
rector, and Sindler studied the 
time, place and characters in each 
scene and made a full list of the 
properties needed. Sawed-off 
shotguns, rifles, and pistols of the 
period were rented, old newspa- 
pers were prepared so special 
news articles could be inserted, 
carpet bags and saddle bags were 
picked up in secondhand shops, 
and gambling devices were resur- 
rected from the studious property 
department. Even insignificant 
details like old-fashioned sulphur 
matches and the brown cigarettes 
of the period were tracked down. 
Early kitchen utensils, pocket- 
books, cash boxes, mirrors, and 
paintings were procured* Gold 
scales and copper mugs were on 



Carefully Bvilt Rmplicam Old 
Cdnnoji Uttd m d Preture,' 

Ipupj Putsina OpJ 

Attar DttMttd a* 

Mrnerp and Gmmhling DwvictM 
Ustd itt Daym of Forty-Nin* 
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Kand» and picks and shovels for Ihe 
miners were purchased and "antiqued” 
by banging them up and applying spe- 
cial painU Sand and pebbles were 
dipped in gold paint to suggest gold 
dust. At the same tlmL% the property 
man assembled an assortment of rub- 
ber fish because the real article would 
not last for the time required. 

The property man also collected spe- 
cial effects and ^'breakaway*’ articles 
manufactured in the studio shops. Rub- 
ber replicas of cap and ball pistols and 
light chairs made of balsa wood look quite 
real to the camera and can be used with- 
out injury in hand-to-hand fights. Sindler 
has even provided soft rocks, nicely pad- 
ded and realistically painted, when the 
script called for a rock fight. 

Near the property man you will find his 
bulky "magic box,” a cabinet that con- 
tains anything that might be needed at the 
last minute. In one drawer is a first-aid 
set. Another contains pens, pencils, inks, 
chalk, blank checks, and rubber bands. 
In another compartment are drinking 
glasses, bottles, handkerchiefs, towels, and 
needles and thread. Cigars, cigarettes, 
playing cards, pipes, eyeglasses, and a 
Bible are standard equipment. One draw- 
er is filled with tools and kitchen ware 



/rvrnf Sintilmr and "Magic flcliMC, 

Praffmrty Men Cftccfring Ov<r Swcrd Calttciien 

is a vital element in making movies and 
even a ten -minute delay may cost thou- 
sands of dollars, A director may decide 
one of the actors should hold a whisk 
broom or that a vase should be placed on 
a table. It might take half an hour to find 
such items except for the property box, 
Sindler even carries an air rifle to scare 
away birds that might interfere with the 
sound recording on outside locations. 

If the cameraman decides a straw hat or 
a shirt is too light to photograph well the 
property man changes the color with his 
liquid coloring. If an actor has a head- 
ache or rips his coat Sindler takes a pill ■ 
out of one drawer or a needle and thread 
from another. If someone faints from the 
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and another contains milk, 
sirups, floor polish, paints, 
and liquid coloring. Sound 
effects like bird whi^les, 
police whistles, and a bat- 
tery board for doorbells 
and desk bua^ers are car- 
riecL On one side of the 
cabinet is an emergency 
dressing table that consists 
of a shelf that unfolds and 
reveals a mirror. 

From his cabi- 
net the w’lKard of 
the movies can fill 
almost any iast- 
mltiute need. Time 





Thm Prnp^rty D*p&ttnt^ni*s Stock af Trimphonms ar\d 
Can«J/ Rinhlf Af^^l Sindlwr and Hia ^0*"' 

light Up the interior of a cathedral soft- 
ened and slumped from the heat, so the 
.property man ran wires through their 
centers to keep them upright 

When a director wants an actress to cry, 
Sindicr takes an atomizer filled with men- 
thol and sprays it gently in her eyes, cre- 
mating perfect stage tears. If a pool of blood 
‘is needed he takes a can of chocolate simp 
from his magic box and pours it on the 
floor. The color and consistency of the 
'simp are exactly right for screen purposes. 
^ • Training animals for the screen is one 
^of Hollywood's professions and Smdler 
^can get a tame lion, an elephant, or a trick 
dog at a minute’s notice. If the animal 
Stars don’t act rights the property man 
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heat of the lights the 
property man provides 
the first aid. 

The heat from the sun 
,arcs and spotlights leads 
Sindler to provide dupli- 
cates of perishable prop- 
erties. Apples hung on 
.trees in an orchard scene 
inside a sound stage were 
half baked and wrinkled 
at the end of the first 
day and Sindler replaced 
them each morning until 
the scene was completed. 
In another picture hun- 
dreds of candles used to 



lends a hand, A trained cat was supposed 
to climb a flight of stairs and prowl across 
an attic floor but a train ert director, and 
cameraman worked over the scene half a 
day without succe^. Finally Sindler 
brought the studious pet cat. On the first 
trial the cat climbed the stairs and walked 

< Continued* to pAfe l3rA> 



I . 










r hr 










Rtistian Balloon Touting did Of AloH^ Ptoftoralary 
to Relmasina it at Hmight of Two MHow 



as 



Hussia is experimenting with balloons 
a means of towing gliders aloft. At 
Moscow rec^tly a glider was attached to 
anjalloon and carried to an altitude of 
more than HjODO feet* It was then released 
and the balloon crew brought their craft 
to earth while the glider descended with 
controls. 



FIGURES ARE SHAPED 
BY SCULPTURING IN LATEX 



Collapsible duck decoys, artificial hands 
that look and work like the living member, 
and lifelike models for display windows 
are some of the products of latex^ latest 
raw material of the sculptor. Suitably 
processed, latex, the raw milk of the rub- 
ber plant, is readily adapted to sculptur- 
ing into products both pliant and inde- 
structible. Molds are made similar to the 
preparation of plaster of Paris forms, latex 

and 



PERCOLATIMG 



ANTI PERCOLATING 

Carburotor with **Lid'* fa PrmVont Pofcoluting; it 
Oporalmi Lik* LUting Lid of Tookottio 
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ider Towed by Balloon 
to Height of Two Miles 



\oilcanized. The products can be 
ly thin- walled and flexible yet durable, 
Dolls, mannequins, advertising novelties 
and working models of the human body 
for anatomical study by medical men 
practical uses of latex today. 





SUMMER STARTING MADE 
BY “LID” ON CARBURETOR 



Starting a car in hot weather is made 
easier, fuel is saved and the danger of 
vapor lock is minimized by an automatii 
lifting **lid” now being built into a down 
draft carburetor, which prevents the gas- 
oline from percolating. The principle is 
similar to a boiling teakettle which blows 
water out the spout when the lid is on, 
but does not when the lid is lifted. Simi- 
larly, gasoline in the bowl of the carbure- 
tor is boiled by the heat of the motor 
runs down into the intake manifold, waa t^ 
ing fuel and making it difficult to start. \ 
The anti- percolating unit overcomes this 
by automatically lifting the lid when the^ 
throttle is closed. 







Mfulel Coach and Other Artidts with Decorative Scroltwarit Cuf On# by 
Elwetrically Heated Wire ai Shawn *n Lower Ri^ht Cornr 



Hot Wire “Saw 












in Wood 



Intricate scrollwork patterns are being 
carved in wood by an electric scroll saw 
that has no teeth to chip or split even the 
poorest kind of wood The cutting blade is 
a fine wire heated by electricity , the saw 
frame having a pistol grip with a trigger 
switch that controls temperature of the 
wire. A specially wound transformer sup- 
plies low secondary voltage and corre 



S /o 



spondingly high current^ preventing any 
shock to the operator. The hot vnre cuts 
with great speedi leaving a charred black 
finish that gives a distinctive appearance* 
There is no sawdust, no vibration or noise* 
The blade is easily directed, following a 
metal template or pattern or merely a 
tracing on the wood, and a spotlight 
mounted on the grip illuminates the work. 
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Airplane Flown by Man J^ower Id' Pedaled Like a Bicycle 



Hailed by German aviation experts as 
the most important development in avia- 
tion since the Wright brothers made their 
historic fUght^ a heavier-than-air craft 
propelled through the air by human power 
recently Was tested successfully in that 
country. The man-powered plane is 
equipped, with pedals and gears something 
like thos0 on a bicycle by means of which 
the pilot lean rotate the propeller at suffi- 
cient spe«id to drive the ship through the 
air* A German gliding expert recently 
succeeded^ in flying the craft for several 
hundred feet a short distance above the 
ground. 
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Airp/ane Pedaled through Air Lihc a Bicycte 
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T I AVE you ever 
^ ^ heard two lo- 
comotives gossip- 
ing? Down the line 
roars the crack 
streamline train* 
snorts a curt “How 
d'ye do?” to a rural 
station, shoots past 
a freight waiting on the sidetrack 
and bellows from her deep throat: 

“Hi* there! Notice my two green 
flags? Stay on the siding! My 
second section, will be along in ten 
minutes.” 

To you it sounded Like three 
blasts of a whistle, a medium and 
two short toots» But it meant 
something in engine parlance* Lo- 
comotives started teaming to talk 
just one hundred years ago* At 
first they could only whistle a 
warning to the fellow on the track 



JNDJCATIOW 
APPCV HllAWrS STOP 
FLAGMAN PROTECT HEAR OF TRAIN. 
RECALL FLAGMAN FROM WEST OR SOUTH 
RECALL FLAGMAN FROM FJVST OR NORTH 
ACKNOWLEPGtNC SIGNAL 
BACK-UP TRAIN 
GRAPE CROSSING WARNING 



ahead* Tlien they began 
to talk to each other* to 
their brakemen back in 
the caboose, to trainmen 
in sidings and yards. Now 
they’re talking — and 
singing^ — to the public. 
Streamliners, the prima 
donnas of the rails, are 
being equipped with mu- 
sical voices — air horns of 
distinctive tones that tell 
the %vorld for miles 
around “Here comes the 
‘400’” and “There goes 
the 'Zephyr'*" Listen 
with a railroader as one 
train hails another on a 
double track perhaps 
seven or ten miles away, 
''Thai's the Pennsy,” he 

will say? for* as you Icnrn 
their language, you rec- 
ognise their voices* Every 
railroad has whis- 
tles made to its in- 
dividual specifica- 
tions, their distinc- 
tive tones varying 
with the diameter 
and length of the 
tubes* 



(Continuiad to 
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Topt Di^rel Litcomativm of Battimoft and Ohio Railrood 
£quippcJ ufif A i4l> Whisiio; Center , Some Stnintard Signaim in 
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Top, EnglifhSuiit ‘'John 
All//," tSJl; Cam Jen onJ 
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Whir tie Later j Belou/, *^Pia- 
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Learning fo' Build TeIe5cof>e 
Is College Course 



must travel. Thus, engineers say, the loss 
in voltage between cells has been reduced 
by 45.3 per cent, and battery power 
stepped up by the equivalent for four ad- 
ditional battery plates. Protection again^ 
corrosion is achieved by placing vent plu^ 
kirther from the battery posts, which have 
a lead- welded cover. 



“FLYING BOX CAR** IS EQUIPPED ) 
\ TO LAND ANYWHERE J! 

^ ' To meet the special requirements of j 
j miners, prospectors, trappers and others ' 
L operating in remote areas and in all kinds 
of weather, the Limited^ 

has developed a~”nymg box car”"”wKicl^ 
f also can be used as a passenger transport. 
It is a high-wing, single-engine mono-'^ 
plane which can land qn Hoats, skis or 
wheels, depending on the nature of th&^ 
operation and the season of the year. As 
a land plane it can carry a pay toad of 
2,000 pounds and as a seaplane, about 50(L 
pounds less. Folding seats for eleven pas- ; 



StudmntE T^Etiftg TtUmCvpt ConttrwctEd 

in C^lttg^ Cootie at Caw Cast 




Amateur telescope-making has been in* 
corpora ted into a college curriculum, the 
first class being taught at th e Pe nns ylvania 
State College duij ng the summS:. Stu- 
dents were instructed how to build a tele- 
scope for about twenty dollars that would 
be as powerful as commercial telescopes 
costing eight times as much. The students 
purchased the materials and made the 
complete assembly of the six-inch instru- 
ments, demonstrating that studying the 
stars can be brought within the reach of 
the average man. 



Box Car"^ Which Cain Curry Ton of Freight 
and Can Cand an FSaatSf Skiu ar WStatt 



POWER OF BATTERY IS SAVED 
'() d BY CE^CONNEC^N « 

Longer life, 

,and a hotter spark are claimed for a bat- 
tery now being introduced Loss of power 
lin transit between battery cells is accom- 

pi is bed by con- 

necting them di- 
[ rectly through 

’ partitions inside 

the battery case, 
eliminating all 
J1 III rilif®! ii in I \iv7lH outside cell con* 

'lESiluStLF 

^ cutting the dis- 

tance the current 



sengers can be installed. It is powered 
with a 500-horsepower engine and as a, 
land plane has a cruising speed of 125 
miles per hour. Extra large doors permit 
easy handling of bulky freight and a slid- 
ing roof in the top of the pilot’s compart^ 
ment allows easy access to the top of the 
wing for refueling or handling lines when 
approaching a dock. The oil tank is fitted 
with an automatic thermostat control 
which reduces the warming-up periods 
Two emergency exits in the roof can b"& 
opened by rip cords. A canoe can be at- 
tached to the under side of the fusela^^ 
and carried by air. 
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POPULAR MECMifN^ 

Streamline Truck Has Air-(i< 



Combining beauty of line with 
economical performance, a 
streamline truck has been de- 
signed by Count Alexis de ^kh- 
nofTsky, industrial stylis W fgr a 



Cleveland manufacturer/ In ad- 
dition to streamlining, the design 
boasts easy accessibility and bet- 
ter vision and comfort* Provision 



Front ttnii Sidm Vivw* □/ SfroofR' 
tin* Track Dtrign Which Cotn- 
friJico Symmetrical Linwm with 
fcononrjcoil Ptrf*rmtrncei E*louir 
Arnnitw Shout Circulatiofi ttf Air 
Provided for the Cab 

^ /(} C I 

TIME NEEDED TO APPLY BRAKE 
IS MORE THAN HALF SECOND 



When you see potential danger ahead 
while driving:, yDur*eye telegraphs a 
warning to the brain, your brain orders 
your foot to move from accelerator to 
brake pedal and your foot then makes the 
shift. How long does it take you to begin 
to stop after you decide to do so? The 
Minnesota public 
safety committee 

after noticing a ^ 

lillo who won the If 

Indianapolis race I • 



is made for automatic air-conditioning of 
the cab by a system w'hich exhausts air 
when the truck is in motion. One of tlie 
features of the engine is a “stew pan," a 



hot spot in the manifold which “cooks" 
and thoroughly vaporises the gasoline. 



Clncjuiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 



in 1935 made the 
best record. Marks on the pavement made 
by a two«gun paint indicator shovred the 
car traveled twenty-five feet while going 
at tbirty-sbt miles per hour before Petil- 
lo's foot struck the pedal, so he required 

second to react. 



slighjdy morn than half a sec^ 
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Aiijumting OMciUator Fub* cf 
Uttra-High Fr^qiitney C*ntf loa- 
fer Which Crcat*g Thrwa- 
Centimeter Radio Waves f and 
Sfiart-WaU* i4nt«nniu 



throw open the windows 
and sit in comfort in his 
shirt sleeves because the 
high-frequency waves 
would keep his body at a 
comfortable temperature- 
Plants would flourish in 
the room at all seasons. 
After dark a person 
could reach for a neon- 
type globe and carry it 
around the room like a 
candle, placing it on any 
convenient table/' 

A Light that receives its 
energy directly through 



ByTH01\lASE;SipiSON, JB. ^ ^ 

/ft i ^ ^ " & 

ly/fAN'S mastery of electricity ^ 

^ is one of the marvels of the 
twentieth century* Bub not con- 
tent with the present, science is 
peeking new ways to produce and use 
electrical energy. Better radio frequen- 
cies are in the offing. Uses are being 
sought for so-called mystery rays, and in- 
vestigators are pretty well convinced that 
actual "death rays’' can be produced. 
High-frequency waves are being studied 
that may play an important part in the 
elimination of disease* 

Dr, Lee De Forest, creator of the audion 
lube, visualizes a magic health room in 
every home where "a few minutes a day 
will keep the doctor away,” 

“In this room ” he says, “high-frequency 
waves wmuld radiate from wires concealed 
in the walls- The effect would give per- 
sons in the room a 



healthful, stimulating 



therapeutic treatment in comfort. Even 
in the middle of winter a person could 



Light by Radios Dr. De Fotetl a Mercury 

Tube above the Candenaer Pad of a Itish-Fre- 
^ucncy Moeftme Id f rorfvte This Effect 
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HIGH FREQUEtlCY 



Or. Poiapvnhv\and ihv Ultra-Hi§tt Apptrraius if* Vn-t 

- to Qtntrat^ Watt** Throe Cmntimetmrm in Length 



air represents power by radio^ which has 
been the dream and despair of experi- 
menters for years. But with high fre- 
quency this is already an accomplished 
factf although economists question wheth- 
er power by radio will ever be practical 
with our present knowledge. 

“The great trouble in sending power 
through the air under present conceptions 
is its tremendous expense and what might 
be called its lack of selectivity/^ Dr. De 
Forest says. "Science is able today to ra- 
diate power from a central station that 
would illuminate every home in a village. 
The objection is that a staggering amount 
of power would have to be radiated and 



all but a tiny fraction of it would go to 
waste. Even if a shield were provided to 
prevent the power being thrown up into 
the air uselessly, the cost would still be 
tremendous. 

"In the same way, we could provide 
radio power to operate an airplane and 
reduce the power 'wastage by throwing it 
as a beam. But an operator would have 
to swing the beam apparatus to keep up 
with the plane and he would never be 
able to direct it past the horizon. Also, aU 
metals within reach absorb some of the 
energy of most high frequencies. If you 
should happen to walk past a radio power 
transmitter you might find your watch 
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Lifhtinf Ntc^n Light by 

Migh*FrmqamnCy Railitit 
and Pictarq Takwn by 
Ctaut ol Maidu Lamp 
fxc^Cccf by High-Prm^ 
ifvtncy Current 

and the coins in 
yoijj* pockets had 
become uncomfort- 
ably hot " 

The newest kinds 
of high-frequency 
electricity are giv- 
ing us furnaces for 
melting elements in 
a vacuum, private 
radio communication, tel- 
evision, and are opening 
fields of study for “cheap” 
electricity for the home. 
High-frequency ma- 
chines have been built 
that can destroy electric- 
cu Trent generators, and 
Marconi has recently an- 
nounced that studies in 
the ultra-high frequency 
field may enable him to 
halt various types of mo- 
tors, including those of 
aircraft, a tremendous 
asset in warfare, Exper- 



cautiously with very low amounts 
of power because they expect 
eventually they will time into 
frequencies vibrating at the same 
rate as the molecules of the body^s 
tissues^ and the effect of these 
waves would be to disorganize 
the molecules^ causing death. 
Familiar kinds of electricity 
such as alternating current are 
merely different types of electro- 
magnetic energy. Heat radiationS} 
light rays, radio waves, the elec- 
tricity used in telephone circuits, 
and cosmic rays are essentially 
the sarne thing except that the 
energy waves are of different 
lengths. That is the same as say- 
ing we sec by means of an ex- 
tremely high-frequency electric- 
ity, or that the cur- 
rent from an auto- 
mobile battery^ the 
light from a match, 
and the heat from a 
candle are the same 
kind of energy vi- 
brating at different 
Wave lengths. Al- 
ternating currents 
have the longest 
wave lengths. Ra- 
dio waves are 
shorter* or of high- 
er frequency, then 



imenters in the ultra- 
high frequency field work 
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:r'i(oom Radio Provides 
Remote Control!* for House 



cpme infrared qt heat 
waves^ then light, with 
cosmic rays at the ex- 
treme short end of the 
energy spectrum. Direct 
current is merely alter- 
nating current o£ infinite 
«wave length. 

Merely by changing 
the length q£ the energy 
waves you change their 
characteristics and uses. 

For example, low-frc- 
quency waves such as 
those of sixty cycles can 
be conducted along wires 
and very little of the en- 
ergy leaks aw-ay. But if 
you step up the frequen- 
^cy of the waves by short- 
ening their length the 
"OTergy tends to radiate 
in every direction and is 
difficult to confine to 
wires. That is the chief difference be* 
tween the energy you use to light a room 

(ContinuGfl to paje 



SHOVEL WITH TWIN POINTS 
'“BITES*' INTO GEOITND 

Several advantages are claimed for a 
^Qvel with a V-shaped tip. The t\vin 
points of the tool ''bite** into hard or froz- 
en ground and can be used to cut roots 
and weeds. In shoveling, more bottom area 
is in contact with the ground than is the 
^ase with the ordinary implement. 

) .LESS TCn HANDL^ , , 



Top, dviftt Ord^ft ft'Ptn Offit* by Turning on TfanM 
Bottomt Vptc* ft AmpU/i*d in Shipping Room 



“Remote Control** of the nursery, work- 
shop or office is the latest duty of the ra- 
diophone. A convenient communications 
sy.stem for factory or home has been de- 
vised which saves many steps, for no 
mouthpiece is required. Talk in an ordi- 
nary voice from any corner of the room 
and the Iransmitter faithfully amplifies it 
at any desired receiving point. Even a 
whisper is plainly audible at a remote 
point. Executives can talk to employes in 
distant noisy machine shops; orders can 
be transmitted between offices, and be- 
tween dining room and kitchen. When 
things are happening in the home play- 
room, mother hears downstairs. The sys- 
tem operates on alternating current. 



f[ln a Iwelve-day flight an albatross is 
said to have traveled 3,150 miles. 



Turin Painix Which Can Ba timed for 
Cutting Hard Ground or through Raott and Weed* 
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Diligent Bectver Put to Work 
Ffff/tt (jp StotuSoil 
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Tfii* BeaVtr, 



tht Animals Arm Pr«ft, 
arhing Iot L/ncic Sam 



when the air was only 90. In a 
courtyard, the temperature on the 
grass was 103 degrees, on granite- 
block pavenjent 124, while a dark 
wood-block pavement registered 
153 degrees. Some stone in a 
shaded alley near by was only 81. 
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“BICYCLE BUILT FOR TWO” 
NOW PULLS A TRAILER 

Tandem bicycles were the 
height of chumminess in the gay 
nineties. The modern counterpart 
of the "bicycle built for two" is an 
ordinary two -wheeler that hauls 
a trailer. A Rome, N, Y,, cyclist 
built his ownTrailef of two'twen- 
ty -eight inch bicycle tires set 
twenty-one inches apart, with* 
cushioned seat and back, sprin 
beneath the rear of the seat, foot 
rest for the extra passenger and 
parcel compartment for lunch, ^ 
camera, shopping and extra coat *2 
or slicker. The wheels run on ^ 
their own axles hung in an angle 
iVKjn bolted to the frame. The 
trailer wheels are covered to pro- ^ 
tect the rider. The cyclist can 
pedal himself and the sixty- pound , , 
trailer with a passenger aboard at ^ 
six miles an hour. ' 
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I Beavers are being put to work building 
dkms for Uncle Sam. These Industrious 
i I' animals are being trapped in Oregon 
v;here the farmers complain they become 
pests by diking irrigation canals and de- 
stroying fruit trees. The trapped animals 
are being transported to the national for- 
ests whore their natural proclivities for 
building dams can be employed to advan- 
tage in the fight to halt soil erosion. 
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OUR DOG IS IN CUMATE APART 



WHEN PAVEMENTS ARE HOT 
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On a hot summer day you are living in 
a different climate from that in which your 
small son and his dog live, The tempera- 
ture at the level of your shoulders may 
be in the upper eighties, while down near 
the sidewalk it is twenty or thirty de- 
grees hotter. Pavement temperatures in 
one large city were above 100 degrees 
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'TTests Indicate Canaries 



* Canaries are tea^ching psycholo- 
'feists new facts abbut how learning 
takes place. BiUie Burke, a bird 
with a broken wi^g^ disLiked her iso- 
lation on the at feeding time 

while other canaries were eating on 
a table top. So ^r^ .Q^stav Eckstein 
of the University of Cincinnati built 
a spiral ~s Taircase~o f~^tiekg^^astehed 
to the table iegT On the third mom- 
ing Billie used the stairs. Later a 
similcLT stair was built to a tree and 
in thirty seconds BiUie was up there* 
Is this evidence of reasoning? Dr, 
Eckstein says it at least shows the 
bird recognized the essential char- 
acteristic of her first experience and 
was able to use it instantly to a new 
end* It has also been found that a 
bird can leam to sing alone without 
hearing other birds. A canary w'as 
kept isolated in a sound-proof cage, 
yet by listening to its own notes and 
improving on them, this bird learned 



Treaiins it Putiint jji a Curtafy CfrnJb WAicA SptcialittJt <t\ 
Doctoring Sich Bitdt; 
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to perform the amasUngly swift roUs of the business that a IjOs Angeles ornithologist 
trained canary. The breeding and raising has established a canary clinic where he 
of canaries has become such an important has treated more than 15,000 birds. 
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Your Ability ct ^ Auto Drt’ver Shoum by Reaction Meter 





Sir M<tIco/m Campb-elt Taking Teit WAjcA /nJ[Ca£« 



Timt Jirtfairtd for Driver tv Appty Brah^ 
/O j - Am ^ 



You can test your own ability as an au- 
tomobile driver with the aid of a reaction 
meter which measures the time you re- 
quire to do something after making up 
your mind to act* The apparatus consists 
of a box on the top of which are model 
cars in motion. The foot of the person 
being tested rests on w^hat would be the 
accelerator of an automobile* At a signal 
he is told to step on the brake pedaL The 
time required to chfinge from the gas 
pedal to the brake pedal is measured ac- 
curately and is your reaction time. Sir 
Malcolm Campbell, British race driver,, 
who recently set a record of more than 
300 miles per hour, required only one* 
fourth of a second to step on the brake, 
but at 300 miles an hour, he would have 
covered 110 feet in that quarter second. 



fj Nearly one million pounds of copper are 
used by the mechanical refrigerator in- 
dustry each week. 
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\ IR FRANCE— that's a 
^ ^ name known today 
wherever men fly on the 
continents of Europe, 
Asia, Africa and South 
- America. 

Air France represents 
a great union of FventJi 
air lines triad e possible 
by government aid and 
with more than*^,fifK) 
miles of route, it claims 
to fly, regularly, the larg- 
est airway in the world. 
Its ships touch twenty- 
nine countries on four 
continents. 

Aside from the length 
of its airway. Air France 
owns and operates the 
largest flying boat in the 
world, the ‘"Lieutenant 
de Vaisseau- Paris," be- 
sides operating such re- 
nowned occan-flying air- 
craft as "Croix do Sud,” 
or the Southern Cross, 
and the “Are en Cid," or 
the Rainbow. 

It is not known gener- 
ally, but Air France has 
maintained, without in- 
J terruption, an air-mail 
"*line across the south At- 
lantic since 1923, bringing 
the capitals of Europe 
^ within a w^eek of those of 
• South America, The in- 
auguratlon and mainte^ 
^ nance of this service 
^ across an immense trop- 
^ * ical waste of water and 
land ranks as one of the 
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Topj Paastn^trn Dit*mhnri^ir%2 n< franc* Airp’ort ^ Ctntwr, ^rr 
France T tanepCrt t Battam, Freight Piana tiut^h TArc« 

Motare in Frt>nt and One in Reat 



major accomplishments in the field of 
modem aviation^ 

The monsters owned by Air France beat 
down the western coast of Africa until 
they strike Dakar^ then they turn south- 
west and leap across the south Atlantic in 



a single hop. The line runs 
along the east coast o£ S(juLh 
America until it strikes Mon- 
tevideta and Bueligs Aires; 
then it heads W'est toward 
Santiago on the Pacific coast, 
following along the path of 
many famous explorers- 
AU the French air lines 
united in 1933. After Eng- 
land, France is the great mother of col- 
onies and Air France runs lines w'herever 
the mother country has an established in- 
terest. In the Far East^ Air France touches 
the colony o£ Indo-China and maintains a 
temiinus at Saigon. Syria,, a colony in the 
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mother country* looks to the future de* 
velopment of the vast interior, which 15 
almost as large as Europe itself. Near 
the tip of Africa, F'rance owns the huge 
island of Madagascar, which is also 
uwaiLixig development. 

At present Air France is seeking to 
assure its place in the rich South Amer- 
ican market by establishing night flights 
between the Old and the New World. 
Since the cost of installing beacon sig- 
nals along the coast of oust Africa would 




be prohibitive, the company is experi- 
th the use of flares. Bash 
bombs, and intermittent 
light signals. So primitive 
are the countries which 
Air France touches, that 
in most cases it is neces-^ 
sary for the company to 
lay out and construct its 
own airports, then build 
roads to connect the air- 
ports with adjacent 
towns* Thus* out of for- 
ty -six landing fields used 
by Air France, only nine 
have been hut It by the 
country in which they 
are situated. 

At one forsaken spot 



Top, Thirty-S*V9n-T on Flying Boat Which Witt Carry Crew of dgkt and 
Seventy-Turn PaseengerEf Center^ Scale Pianm of Boats Boitamt Pilot^r 
Cabin at Air France Liner 



on the east African coast 
where an airplane han* 
gar was constructed, 



Near East, is also served by Air France. 
In Africa, the company serves Algeria and 
Morocco and the Sahara, 

Air France plans to exploit still more 
territory. Its expeditions have crossed the 
Sahara desert in all directions for the 



every drop of water used by the workmen 
and in the construction had to be freighted , 
in from the Canary islands. In parts of 
South America, engineers found the roads 
impassable and the vegetation impossible 
4 Cont ■ nue-it to paie l2flA) 
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Pilothouse of Boat Makes Summer Cottage 
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Summer Cofldfe Which Onct Wom iht FitoihouMC of « Boat; ffott the Awning* Which Provide a Porch 
in Urojaf and a Botmony jta. Root; the Funnmi Im N- 



my^a.tl^ Roof 
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ONE MAI^'HANbLES TON LOAD 

IN BALANCED DUMP CART 

One man can push a load of 1,900 pounds 
or more easily by using a metal material 
cart designed for easy balance. The cart is 
equipped with balloon tires and is mount- 
ed on roller bearings^ It is dumped by the 
handler just as easy as it is moved about. 



Near a MiehlganAiejLoh^ands a summer 
cottage whi&Ti originallj^ was the pilot- 
house of a Great Lakes steamer* The pilot- 
house was transformed into a land home 
by removing it from the boat, placing it 
^ on foundations and laying a tile flooh In-- 
*.side partitions were built to provide corri- 
, for table rooms, and steel pipe frames were 
employed to support awnings w-hich pro- 
’ vide a porch in the front and a balcony 
^^ on the roof* A boat funnel, running lights,. 

wheel and compass were added to^the. cot- 
^ lage to carr>^ out the Jttarinfe appear a nce.^ 



. MALARIA OUTBREAK TRACED 
TO ROCK-GARDEN POOLS 

# Malaria and rock gardens are on the in-^. 
O' crease in Ohio, and health authorities see 
a connection between the two* Hollows 
5 crevices in rock gardens furnish a 
breeding place for the anopheles mosquito,’' 
.carrier of the malaria parasite, and unless^ 
^ there are fish to destroy them mostjuiioes 
y^breed rapidly in garden pools* Tliere were 
w 104 cases of malaria in Ohio during 1934 
*jc‘and the number may be surpassed when" 
A 1935 records are complete. The disease 
^ formerly was rare in ^Ls region. * * 
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Amphibian Flies Nearly Four Miles a Minute 




Major Altxai^Or P. SeV^rtby in Laur^lVm^ Monoplane f/e DosijfnEft and Flew Nmarty Four Mileat a 
Mtnulm, FoMteat Time Et/mr Achieved by •^Tjjphibian Aircraft 

JusL tinder four miles a mimite, the fast^ 

Gst time ever achieved by an amphibian is 
still two miles slower than the speed rec- 
ord of land planes^ The heavy drag of an 
amphibian’s pontoons and land gear ac- 
coimts for the eonirasl in speed capabili- 
ties* P dt^-Spvef- 

sky* one time Russian war pilot* flew his 
low-wing monoplane with single 710- 
horsepower motor an average of 230.03 
miles an hour recently — his fastest lap 
was 235.96 miles an hour — ^he broke the 
old amphibian record by thirty -mne mile.'fe 
His pet cocker spaniel "^Vodka” rode in 
the baggage compartment of the plane 
the record flight* The land plane recorih 
is 353 miles an hour* 



Ridges caused by the w'ear of piston^ 
iCings on cylinder can be removed by |i 
handjturned^uui^ head designed to fo!-V 
It X f contour of 

the cylinder wall . 
and smooth dowr^^ 
the obstruction^ 
without chatter-^ 
^rSlyL^^! ing or digging into 
f r the wall, ir the^ 



fTNames and addresses of manufacturers 
and dealers in articles described in this! 
magazine will be furnished by our Bureaij 
of information upon request accompaniea 
by stamped, self-addressed envelope* 
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Can Blow Up a Submarine 






smooth, continuous power is de- Xorpcdo fot Mercliant Ship 

livered to the cutter by a hand 
crank through reduction gears. A 
centering device with sloping sidefj 
is placed on top of the cylinder^ 
the cutter is bolted to a stud on 
the engine head, tlie cutting head 
is lowered and centered and the 
bolt then tightened to hold the 
cutter in perfect alinement with 
tJie cylinder bore. With the cen- 
tering device removed, the cut- 
ting head is lowered into the cyl- 
inder and as the hand crank turns, 
the cutting head moves up and 
smooths away the ridge,^ 



TINY POCKET STO\X BURNS 
CHARCOAL DISKS 



Burning seven hours on one- 
third of an ounce of fuel, a tiny 
pocket stove without flame, smoke 
or odor consumes disks of concentrated, 
highly compressed, purified charcoal. The 
charcoal starts to smolder as soon as a 
match is applied and the cover is replaced 
after about one minute. The burning por- 
tion of the disk becomes a cherr>^ red, 
gradually turning to a fine powder which 
is cdsiiy rcjnoved. The heater provides an 
even warmth and can ]je carrieti in the 



(tl r(4i[wt 

HXadtl 4/ ToFptdif tor Merchant Ship U^AjcA /v Said ta S« 
Cupob/c of Blowing Vp O Sui&ntarme 



Merchant vessels can protect themselves 
or be converted into fighting ships in time ^ 
of war* it is claimed by a British inventor ^ i, 
who recently has produced a special rock- ^7^" 
et-torpedo intended particularly for the 
merchant boats. This torpedo is only about 
half as large as those generally used, but ^ 
it is claimed one of them can blow up a’ 
submarine. It can also be used against 
other enemy craft. 






DROPS POWDER BOMB 
ON SEA TO MEASURE DRIFT 



ro 



Smuii Pocktl Sfei'f Whrrfi BurnM far Swifan ffotiFt 



Glass bombs containing finely ground 
aluminum bronze powder are dropped on 
the ocean to mark a spot from which ^ 
planes can measure their flying speed and^ 
drift. Smoke bombs formerly were used 
but their visibility was limited to five 
six miles in good weather while the pow- 
der bombj burst - 



pocket or hand without discomfort, A 
spring in the top presses the charcoal disk 
down upon sharp metal points to prevent 
shifting when the case is carried edge^ 
wise. The two parts of the metal case are 
covered with thick plush and the case it- 
self is about one -half inch thick and three 
and a quarter inches in diameter. The 
pocket heater is useful for winter sports 
and with the cover removed, it can be 
ed to 



11 qu 



ing when it hits 
the w^ater, spreads 
over the surface a 
shiny film of alu- 
minum dust that 
can he seen ten or 
twelve miles. The 
bomb is fitted with 
stabilizer vanes to 
make it drop 
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PTEROPHVLLUM. 
. fiCALARE 



SWORDTAJLS 






^HERE’S gold in tropical feh — gold and 
^ ^ fun. There’s a thrill in treating new^ 
\ exotic colors and strange shapes by inter- 
breeding fish. You can do that In your 
" <JWtr a profit! 

Eight years nrn^TVhFnri'i Hrint/r was an 
clecLridan. Business was not so good* but 
f tropical fish were tliriving in the glass 
bowls in his living room. He quit his job* 
and soon the sunroom of his little home 
in Chicago was full of glass jars of fish, 
the basement was one big Eiquarium and 
he had to build a greenhouse for more 
^ glass and cement tanks. Now his hobby is 
his full-time joK he*s the biggest breeder 
of tropical fish for the Chicago market and 
in spare time builds heaters and thermo- 
f stats he invented to control aquarium 
temperature* 

, Fish are temperamental^ but you can 
^ learn their likes and dislikes and they will 
bring good returns on the investment. 
Besides^ there is endless fascination in 
watching the parade of color as iridescent 
tetra, red helleries, gold and green and 
blue striped zebra fish and feathery Sia- 
mese “fighting fish” dart around the bowl* 
If you mean to start a fish colony for 

• * ct ' I ' i'- 



Upper t,eft, Sortinq Fish by Jtxe icril^h Sieve Trap 
Rights Angel Fhh fScttldn-t) und Su?«r4sftQf7j ; j&al 
tomt BiawHsh Inflatms Itself When. Held rn Hand 



profit, you’ll need a glass container, pure 
water and plenty of green plants; heat 
enough to keep a constant temperature 
around seventy^five degrees Fahrenheit; a 
small air pump and hose; lights and the 
right food— live water fleas, liny white 
worms you can raise in jars of mud in the 
cellar j dbried shrimp and c anne^ ood* 

* Start with a pa^_gf_bfe^ those 






Weiqht in GOLD 





DWARF 

GOURAMI 



GUPPIES 



velvet beauties with a 
l^nge of orange along the 
dorsal fin. These are the 
biggest money-makers 
fot* Alfons HeintSEe, A pair 
costs $2.25* Make them 
feel at home and they'll 
multiply your money! 
^ Eighty to eighty-two de- 
grees Fahrenheit is the 
best temperature for 
"breeding. If conditions 
are righL those mollies 
will present you a new 
\brood of about forty 
'babies everj' month. Ful- 
ly grown, they may bring 
$2.25 to SlO a pair. 

Once you have learned 
how to keep a fish family 
productive, J r ^ m i x i n e 



uw Piittiptntaxana im HT *'Siam4at 

Fmmair Cuppy If Surrountf*d by Cvurting ^ G«ei- 

'* Br}vWf Rmmotiing Young fram Breeding Tank 
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bearers. The female mouth- 
breeder places her eggs in 
her mate's mouth, and he 
keeps them there until they 
hatch. Whenever their 
young cire threatened^ the 
parents open their mouths 
and the babies swim in for 
shelter. Tlie cichlid digs a 
hollow' in the sand bottom 
to lay its eggs, and hotl:i 
parents swim about beUig- 
erentJy as if with a ^^chip on 
the shoulder/' ready to fight 

tConlibllrd Id pAft; ISBAl 



new^ colors. With a little luck, you can de- 
velop hybrids of gorgeous hues and splen- 
did outlines that bring fancy prices. The 
red-tailed molly, worth $5 o pair^ is a 
beautiful type created by mating the black 
molly^ native of the Florida keys, with a 
plaly varlatus. a many -colored^ spotted 
lisli. The tiny guppy is sometimes mated 
with the hellery or sw’ordtaih But il*s al^ 
ways ^^take-a -chance week'^ when you 
mix paints for fish. You can't mate a blue 
with a can ary -colored fish and confident- 
ly expect a green infant. You may instead 
get a hundred baby fish of nondescript 
patternt manj" dying, less than a dozen 
survivors wearing an origmaL color 
scheme worth developing. 

You w'ill have more luck wnth live- 
bearing fish at first. Egg-layers, such as 
the gourami, the African mouth-hreedcr, 
the pristilla riddlei and the red-breasted 
cichlid have vastly different habits and a 
thorough study must precede any attempt 
to raise them. But the egg*laying fish are 
even, more fascinating than the live- 






Topt AifonM Heintz* in Hit Sky-Lit Aauarium; Cen* 
t*r^ Ciaitt Snail Htlpa Cltan Bowlt and Fwtd Fimtif 
SottOmM Thtrmottat cpntrtilt Ttmpmraturm 

rfi. 
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; Cd^st-Guard Planes Guided Home by Radior 

) Coast-guard planes are being 
^equipped wlLh radio apparatus 
'^intended not only to allow con* W*r ? 

communication between 1IH— ^ 

and shore while the planes ^BIp 4 
, are on patrol but also to bring S fi 

the ships safely home^ regardless f 4 9 

^of the weather. A hfteen-watt i 4 9 " ^9 \ 

^ain transmitter, handling code f ^1 

[only, has a range of 1,500 miles I I 

^with fbced antenna and an '^un- I .' 1 

^limited"' range, according to con- I I 



ted to bring it to that sta- ' 
tion. It is accurate up t(0 
about 120 miles and is^ 
remotely controlled by 
means of a compass. A 
loop antenna is located 
outside on the tail sec- 
tion. A frequency!' indi- } 
cator for calibrating the 
transmitters and an an- / 
tenna control panel bo>t * 
complete the equipment, 

A direction finder similar to those used on 
the coast-guard planes led one of the res- 
cue ships to the "Dixie" when the lattesi^ 
was in distress during a recent storm. 



• ^ CooMt-Cuard PItate wrth Lwp Ant^nifd an<^ Som* ot th* Radio Cifti4^|7m«nt 
\ Which Arrittt Crew in Finding Way Homo 



voice and code. The "homing” device is a 
radio direction finder, a receiver which 
can be tuned to any desired station after 
which the course. of Ih^hip can be plot- 



Auto E(fuippew Bathtub Hefps Sell Plumbing: Ware 

Passenger automobiles now' are being 
built to accommodate bathtubs— but there 

IS no hot and cold running whaler. A fleet ^^^^^^991^9^^^ 

of cars equipped with the bathtubs is be- ^ ' 

ing used by a company w'hich manufac- 1 1 

tures plumbing ware to aid salesmen in j # 

exhibiting and selling the tubs to plumb- IjT 

ers and jobbers. Room for a large -size m 

tub in a small car is provided by omitting ^ 

the rear seat and luggage compartment, fli ! 

Access to the tub is provided by a door 
built in the rear of the body. 



CExc^ursion trains to the White mountains 
now carry bicycles for the use of passen- 
gers on week-end trips to resorts. 



AufomofiiVd of Ptumbing-Wart Saleamon BuHt 

Accommodate a FuU-'Si^ BfttMnh \:i 









H yditautie Jatk 
Eqirifiinr/if t^r B^rkdin^ or 
Ajria to ^orrtet 
Front-^End Ttronhiv; SmatJ 
Jafhf with TSiim Arrangm* 
mtttt of AdfUMtahiit 

Produc^m T fomendouM 

F^I^Fffi* JV(jf« Hfttichiinic*M 
Hand on iiatidtv of Jo'^h 
(Photo Courtmay Norths 
moor Motor Co*f 



IJ JLivjJLiiVLOJijjrt how tired you 
were after driving the "'home- 
stretch” of that long trip last sum- 
mer and how your back-seat 
passengers complained of the 
rough ride? Or have you ever 
puzzled on why your car devel- 
oped **shimmy” and the front tires 
began to 'show strong evidences 
of wear? 

Any number of things could 
have been wrong, but engineers 
say ninety per cent of the trouble 
is traceable to lack of balance in 
wheels, tireSj front-end assembly 
and loose steering gear. 

If one of your tires was off bal- 
ance as much as five ounces at 
one spot, a force equal to forty- 
five pounds was tugging at your 
car at sixty miles per hour. TTiat^s 
the cause of many accidents. At 
the same time, this unbalanced 
condition was setting up vibration 
through the steering gear that 
left your arms tired, and through 
the ^^ole frame that fatigued the 



CAMBER 



POINT 
Of PIVOT 



nmQ 

AK0LE"1 



ALi 4 PIVOTS MtRGE 



W mi Qt PIVOT OH flOTTOH OF 



4 ^lustration of Hoar Each Factor Affects Operation of Front 
Wheel i Proper Comber^ Cattor, King^Pin Angle and Toe-In 
Cotm* Lines of Farce to Merge at Point Where ^Jlirm-Wear le 
Redaeed to Minimum and Steering is Easy 






SMOOTH RIDEJ 

s. ■4^., 



passengers* But this is only part 
of the story* If the ^^'heel and lire 
had been balanced* your ride 
would have been just as uncom- 
fortable if the front end bad been 
out of balance, requiring adjust- 
ment of the various parts that 
keep the wheel running smoothly 
and the steering easy* An unbal- 
anced front end causes hard turn- 
ing, loose steering, weave or wan- 
der, Jerky steering, shimmy, ex- 
cessive tire wear and generally 
uncomfortable driving and riding, 
in addition to increasing the 
chance of accident. 

What should have been done to 
make that return trip comfort- 
able? C* S. Phillips, engineer of 
the J o hn Bean Manufactu ring 
compSTiy says the entire front 
end shoyuld have been checked 
carefully, tires, wheels and hubs 
balanc^ as a unit on each side, 
and n^essary adjustments made 
to the/ axle assembly so all parts 
work^ in proper relationship, ll 

. yi - 



ToPt lUutti'atian. of Shimmy; BdfEoFii, SAou^ifif Car Oivurr Hour 
5rmpfc Arm Examination and Corrmotion of Frant-End Troitblm} 
This E^uipmtnt fndicatmt MaiadfiiMtmont ; Pointer ShouiM De-* 
frt^fom Narmat (Photo Coufttfy AforfAmoor Motor Co./ 
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make the proper adjustments, using spe- 
cial shims between axle and springs^ ad- 
justing the steering gear and twisting or 
bending the axle with a small hydraulic 
jack that exerts a force of 24,000 pounds. 
This jack is used in connection with a set 
of steel arms to bend the axle up or down 
just as you bend a wire with both hands. 

Balancing the tires and the wheels is 
equally simple^ special machines doing the 
mathematics for the mechanic. Static bal- 
ancers, showing where two or three 
weights should be clamped on the rim to 
true up the assembly, have been in use for 
some time^ but the latest machine for this 
type of work indicates the dynamic bal- 
ance^ showing whether the wheel runs 
true in actual use. A wheel balanced 
statically still might operate on the road 
at an angle away from the line of travel, 
thus exerting a force to pull the car to one 
side of the road and resulting in increased 
wear on tire and w-heel bear- 
] I ^ ings. Steering-wheel wobble 

are noticeable 



and shake 
when dynamic balance is 
poor. Attachment of weights 
to the rim will correct this 
condition and give better 
steering and a smoother ride. 

Rear wheels require the 
same attention as the front 
wheels, particularly in this 
day of air wheels and “knee 



OONT BLEED YOUR TIRES 



will save you mon- 
ey to make such 
,a checkup every 
8,000 miles. But be 
sure to take your 
car to a properly 
equipped service 
station because 
special machines 
are needed for 
this type of work. 

It cannot be done 
wdlh a measuring 
stick and spinning 
the wheels on the 
car. 

If the owner 
neglects this peri- 
odic checkup, he 
soon will notice 
his front tires are wearing faster than the 
rear ones^ — a sure sign the car has lost bal- 
ance. Under normal conditions^ the rear 
tires wear the fastest. Balancing the whole 
assembly - at the first sign of excessive 
front-tire wear may save a big repair bill 
— perhaps even a life. A high-speed shim- 
my is absolutely uncontrollable and oft- 
Umes builds excessive temperature in the 
tire, causing a fatal blowout. 

After your car has been tested on a good 
allnement machine, the mechanic will 
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HEEL AND TOE WEAR 

Heel frnd weir ii a uw Toalh iflect with «n« end c[ the 
irrtid fauilon worn more than the ether Hi^K itriviit^ 

ind exectakr uie of bfikei will cj^luc ihiii lytia ot JTTr£ulat 
(rotii lire wear. 



Use Methoil H- if cur la et)m|JJietl with AI]*Wr4lhei turs 
frem and rcar» 

Uir Mel hod H it -t^r U ei)u.ipfved with Kdc tirei (ront anJ 
rear 



METHOD A 

Un not iliBinoiitii 
lirEi. Inlmxhjinee 
frtMM wherta. 



METHOD B 

C-han^e wheel-N 
wilhnltl ■l■tttltyllIl I- 
ERif^ tirci. Klghi 
front ie Kght rear. 

H i; Jit tear le ieit 
freni, letl Ireet le 
l«lt renfi Jeii rear 
tn fiftlt flOM 



We^it le tec-in or ichc-Dui miulisnniciEt. Meducncal 
^orreeiisn i>| the ifar Ik neccPMfy. 



action” qr other front-end suspension^ due 
Id certain tire frequencies, unsprung and 
sprung weight frequencies or bounces. 
Alinement of chassis also is important, 
since annoying vibration frequently is tel* 
egraphed to the driver and passengers, 
causing discomfort. Should one side mem- 
ber of the frame sag, the wheel base on 
that si^ becomes shorter, causing either 
front or rear wheels to shift and perhaps 
resulting in tight steering. Any car whose 
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SIDE OR CAMBER WEAR 

Ti,.*- two ruHTii why ifont tiTt* wrar miwc r^ivdlv 
[fci «f ihi; tffflrri. 

Fro-nT whn3 csmbeT uumi Irani tnch In pUii ai A lli^ht 
lit* frwn Ihc n*!Ep''riiUcula['. tfMJJlmE in lidt wear 

Hk ude hhmislli Ira-rtl tmindllli i.rm^ nn thE 

nf lha tread In in. 
hiph i|Ked. iKc Dutlii 
and the Lniijde ahuuliler 
The wui. The op|;»ii|e tliutitdcih 
n^hrl Ham] turn. 

£«cr»ively kiw inflaliEm wiM iilwi' help ta cauK bide wcLir 
OKI fraFti itreE 



Onesided Wear 

td CofT tMlT 

Uar hleihod C 



TwU'Sided Weir 
ta Correci 
U« Method a 




Uneern Weai — A tnechinkal carmtien tfl iKe nr ti the 
einly r«ni;d]r, 



METHOD C 



OiiTTiOtml tirey Premi whct-Ic Oo nol lum tircf amund liai 
rEnt^unt an oppcreitc frpnl urhcTli w-iihaui ehBriEin|» iheir 
ilircitJon ol rotatien. ' 



rear w^^heels do not follow the front-wheel 
tracks on a straightaway course is unsafe* 
Checking the tracking w'ill reveal a mis- 
allnement and this is something the owner 
can do. But the correction should be left 
to the skilled mechanic and his alinement 
and balancing equipment. 

Shimmy in the front wheels probably is 
the trouble with which drivers are most 
familiar, since it occurs on all cars at times, 



(Ccmlimipd to issA) ^ 
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Smokeless Diesel Engines ] 

^ [1 3 Save Fuel for Street Buses i 



tion and a lasting resili- 
ence that assures perpet- 
ual insulation against 
dustf coldi wind and 
snow» Window sashes 
can he removed to re- 
place glass or cords with- 
out interfering with the 
weather strips, and the 
strips may be installed 
without removing the 
sash, ^ , 



STEEPLE JACK PUTS 
HAND ON 
GIANT CLOCK 

I It takes nerve to put a 
new minute hand on a 
HH|H||E^SH clock when the clock is 
~ " high above the sidew’alks 
of Times Square^ Ne_w 
York, and the minute 
UnpUoMant ]g moTc than three 

times as tall as yourself* 
That was the job one man had to do. 
Perched on a svvinging seat, he braced his 
on the hour hand and guided the 
tw'enty-foot minute hand into its place in 



ALL-METAL WEATHER STRIP 
IS EASILY INSTALLED 



^ J Bronze weather 

strips that can be 
/ -V applied to win- 

f ' \ dows and doors 

I I without expert 

\ H / avail- 

\ Rl / sble. The metal 

IP/ strips are offered 
in various styles 
according to pur- 
pose^ those designed for bottoms and sides 
of doors and windows being folded “S” 
shap^ This provides a douhlA spring ac- 
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Silver Pipes Lead Singing Classi^^anaries 



Leftt Writing Canary*! Soup on Musical Scort, SAaurn BwtoWi 



4if Afrits Vyiirn^tr Which Reproduce! Perfect 

/y^ /^L 

It is time for the singing lesson in Paul 
Fodor' s canary school at Bu dapest. The 
pup il^ are canaries that birir like dugs, 
talk and laugh like men, mock screeching 
cockatoos and warble like the feathered 
coloratura sopranos they are. From silver 
pipes ’within a tall metal cylinder come 
thrilling notes stolen, by this mechanical 
"choir leader’^ from a little, coal-black 
canary with a perfect song. Birds are not 
always bom songstersj but they can be 
taught. When Mr. Fodor, noted bird psy- 
chologist^ breeder and song tutor* heard 
this black warbler's melody he determined 
to teach it to his canaries. By studying the 
"perfect warbler'^ for three years he mem- 
ori2;cd its trills and arpeggios and wrote 
the song on a musical score. Then he im- 
proved existing song-teaching mecha- 
nisms by building in an arrangement of 
silver pipes inside which sensitive mem- 
branes produce the characteristic trill of 
the canary. The sequence of pipes tuned 
to reproduce the melody of his perfect 
warbler was then ready to teach singing 
class. A dozen cages holding promising 
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Right, Caged Birds Ranged an Either 
Melody a! Example tor Songster Pupils 

songsfters a^nu^ beside the cylinder, 
and from its metal throat pours the lovely 
carol. At first the birds listen in silence, 
then one after another gives a shy chirrup 
in imitation, and in a few weeks or months 
they have learned the scale and the song 
of the mechanical "professor.^^ Another 
teacher in the canary school is a wire- 
haired fox terrier. He growls playfully at 
a little green canary, which ruffles its 
feathers and growls back in the same tone. 
When the pup barks, the canary mocks 
him with a bark imitating the terrier's 
very inflection. Several birds have learned 
to call the name of the boy who feeds them 
— 'TibyS Tiby!” when he enters the room, 
"That is not surp rising, says Mr, Fodor, 
"Canaries can be taught to speak like par- 
rots, only a little more patience is needed. 
A German breeder has taught a canary to 
speak several sentences and give a certain 
reply to an oft -repeated question " If you 
tease one of Mr, FodoFs canaries with a 
green leaf, he will distinctly laugh "Ha- 
ha-ha! He-he-her^ Others copy melodies 
and strange sounds. 
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INSERT SMALLER 
BALL tN OPEMINQ 
OF LARGER BALL 



CUT BALLS ' 
FROM RUBBER 
. SPONGES 
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By RICHARD Ci\RDINI 

F>a%QUS Mnfici«D 



TWIST ENDS OF 
CELLOPHANE'' 



gOME of the easiest magical 
feats arc the most amusing 
and the average person can per- 
form them with a little study and 
practice. They require no expert 
skill or elaborate equipment but 
can be made very mystifying if 
properly done* 

The success of a trick depends 
largely on the manner in which it 
is presented. An excellent trick 
can. be spoiled by poor handling 
while a comparatively simple one 



Left, Sp^nte^Saii Trtih; 
Abatft.f a Simple Stunt Anyone 
Can Oo 



may be turned into a 
pronounced hit by using 
correct showmanship* 
Don't tell your audience 
what you are going to do^ 
unless it"s part of the 
routine itself. When the 
spectators are kept in 
suspense they are less 
likely to detect a possible 
duo to the stunt. 

Under no cireu m- 
stances should an ex- 
planation of a trick be 
given. The interest in it 
dies if the secret is ex- 
posed. There is always 
one “wise guy" who 
wants to know all the 
details, not because he is 
interested in magic, but 
so he can expose the trick 

Belowt the Four Simpte Strpw 
in Performing iht Rubber 'Bond 
T rich 
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MAGIC 



the next time he sees it. 

For a starter, a very 
deceptive trick can be 
worked with a small ball 
of rubber sponge. Place 
the sponge in the palm of 
your hand so the audi- 
ence may view it, then 
after showing you have 
nothing up your sleeve, 
pick it up and put it in 
the dosed palm of a spec- 
tator. Ask him confi- 
dently if he feels the 
sponge growing larger, 
and when he answers in 
the affirmative have him 
open his hand. He will 
then discover he is hold- 
ing two sponge balls in- 
stead of one. 

The secret lies in slit- 
ting one of the sponge 
halls and hollowing out a 
part of it so a second ball 
may be encased in it. To 
enhance the mystery use 
a different colored sponge 



for the second ball. The second 
one may be a bit smaller than the 
first, but this will scarcely be no- 
ticed when the trick is offered, As 
the ball is handed the spectator 
it is squeezed on the side opposite 
the slit so the inside one will work 
free when the hand is relaxed at 
the prompting of the entertainer. 

In a room where lights are sub- 
dued, a dollar bill can be shrunk 
appreciably. Borrow two bills 
from a spectator and place them 
on the table so they may be com- 



Abovm, **Frutiitg ihm Priaentrtt* dn Eaty 
but Excuplionally Mymtifying Trick 
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KNEAD BTLL 
BETWEEN HANDS 



StmpM in Trantftrritif Biaeii Mark frtm Back o/ 
Ont Haml to Faim of Other in Forming a MyO- 
torious Where Only Ono Diagonal Line Jlp- 

penred Originally; fofr&m, q DoUnr 

Bill hy Kneading It betateen the Hcnda 



pared for si^e. The top one then should 
be crumplcMl into a tight wad. When it is 
unfurled it wiE appear to be a trifle small- 
er than the one left on the table^ As this 
procedure is repeated the crumpled bill 
-will continue to shrink in size. 

The reason? The heat of your hand, 
coupled with the kneading process, brings 
about a temporary shrinkage in the bill. 



PRESSURE TRANSFERS 
MARK TO PALM AWD 
FORMS THE X 



The rest of the illusion depends on 
the manner in which it is unfolded 
after wadding. As the trick pro- 
gresses^ care must be exercised not 
to smooth out the entire surface of 
the bill. Work diligently at flattening the 
cornerSn and press do’wn the center area 
only lightly. 

To give the trick an added punch at the 
finish^ have a wadded piece of paper the 
size of a dollar bill concealed in the folds 
of your coal sleeve above the elbow. While 
working the trick, tug lightly at both your 
sleeves so your action will escape notice 
when you substitute the wadded paper for 
the bill at the climax. Pass the paper wad 
to a spectator, with the suggestion that he 
complete the stunt. To his dismay he will 
discover that the bill has turned to paper. 
A few minutes later you can ^‘find” in one 
of his pockets the bill that has disappeared. 

Can you take an ordinary cigarette, tie 
it into a knot, then untie it without break* 
ing the paper There^s nothing compli- 
cated about it. Just remove a square piece 
of unwrinkled Cellophane from the out* 
side of a cigarette package,, and wrrap it 
around the cigarette, leaving an inch mar- 
gin at either end. These Cellophane ends 
should be twisted tightly before the cig- 
arette is knotted. When straightened out 
and the Cellophane removed, the cigar- 
ette paper will be unbroken. 

With a burned match, draw a line diag- 
onally from the third finger of your left 
hand across the crease in your palm. On 
the top side of your right hand draw an- 
other line going in the opposite direction. 
By placing your hands behind you mo- 
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Vis^lePhoto Developer A 
Control of 'hight Valuei 



BY ysmo THE / ^OUJT^Ot^ 

VISIBLE DEVELOPER CAW 1 >$EP 
YOU CAW SEE THE AND A 

ENLAQ{^EMENTS OEVE- VOVER 
LOP BEFORE YOUR EVES\ > T 
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mentarily, you can transfer the line from 
your right to your left hand, thus mak- 
ing an “X" on the palm of your left hand. 
When you place your hands behind you^ 
close your left palm over the back of your 
right hand* press tightly, then rub the 
remainder of the line from your right 
hand on the back of your coat. The crease^ 



•y A your har;d-automaticall 3 j forms the 

/‘SVfeeihgfctlXd pfisonepi'' -is^a good slunf 



for a party. The tiftro y^ists of a specLatoj*’ 
are tied iwth the two eniJi* of a piece of, 
strihg by the performer. Another string is 
then passed through the loop between Ih^ 
prisoner's hands, and the entertainer al- 
loivs his wrists to be bound in similar 
fashion. The object is to release the two 
strings one from the other* so the prison- 
ers may go free. 

This is done by the performer bringing 
the center portion of his string up through 
the loop encircling one of the other per- 
son's wrists* over his hand, and down 
through the part of the loop at the back 
of his wrist. The strings will become dis- 
engaged, and the prisoners can go free, 
when the performer simply brings the 
middle part of the string over the other 
person*s hand. 

Making a rubber band hop from the 
front two fingers to the last two is an an- 
cient favorite with amateur performers, 
but working the same trick with bands of 
different colors, while the fingers are com- 
pletely entwined with a band of still an- 
other color requires more than usual skill. 
The different steps in the operation are 
in the accompanying photographs. 



Enlarging Photograph hy Vimihie Method. Mah^M Ptlt- 
feet Timirtg Possible and EUminotet Coi««4ii;orA 
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Heaviest Substance 



Although it Is lighter than either of its 
elements, iridium and osmium, 
mineral iridosmine is the heaviest 
found in nature. Iridium* us 
making fountain pen tips, and osmiui 
the heaviest metals known, but, like 
''v^^latinum, they do not occur free in nature. 
^^Iridosmine weighs 21.13 times as much 
a water, a cubic foot scaling 1,320 pounds 
> A similar measure of osmiom weighs l,4&5 o 



it is po^ible to prinl photographic en 
largements by sight — using the eye 
stead of guesswork and experiment tcv 
gauge the exposure for perfect light val-^' 
ues. Watching the picture develop, 
know exactly when it is sufficiently dark 
to stop exposure, *TShe bromide 
soaked in the speeiat daveloping 
for about a half mmple, then placed under 
the enlarger with^ed filter closed. After 
focusing, the red ^tet is removed and the 
picture is brought^ out while yoy watch. 
The developer can 'fie poured feacW into 
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CNames and addresse 



mamiTacturers 

pounds, iridium 1,401.25 pounds, plalinuitt^ and dealers in articles described in this ^ 
1,343.75, and gold 1,207.5 pounds. Iridos-'^ magazine will be furnished by our Bureau - . 
mine is found at Port Orford, Ore., of Information upon request accompanied 

in the Ural mountains... stamped, self-addressed envelope.^ 
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Odd Streamline Car Stops ‘Back^Seat^ Driving 



Several novel features, including a peri- 
scope that gives the driver full view of the 
road behind, have been incorporated into 
an unusual streamline car designed by 
W illard L, Morrison of Buchanan, Mi ch, 
The baciy qt the Is^r is^v^ide iHlront and 



Top and Bottom, 
Extarior Vieixm af 
Car! Notm Prri- 
mcopm at Front oi 
tht Top: C*nl*rj 
intvrinr Showirttf 
Wh*ml Almamt 
undxr Doth 



CAMERA THAT THINKS FOR YOU 
' % HAS EXPOSime meter 



tapers toward the rear, permitting the 
seating of three persons in the front and 
only two in the back seat. But the rear 
seat is set so low that its occupants can- 
not see the road, eliminating ^"back-seat' ^ 
driving. The windshield is set closer to' 
the driver’s face, giving him improved vi- 
sion, The steering wheel is under the 
^cowi and forward of the windshield. The 
^pare wheel is so arranged at the rear of 
the car that it takes all the shock of a 
Vear-end collision. To prevent the possi- 
bility of gasoline being stolen while the 
car is parked and locked, the filler cap 
outside can be opened only from the in- 
side of the car. The tapering body is said 
to reduce wind resistance considerably, 
compared to the conventional automobile, 

particularly in the higher^speed ranges. 

’ J ^ ^ ^ 
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oling Austrian 
ngineer. The 

J ieter contains an 
lectric eye and 
dhe photo-cell, at- 
tached to thecam- 
f^ra, receives the 
fearne picture as 
the film or plate, 
the colors of the 
subject being 
transformed auto- 
matically by the 
meter into their correct light values- An 
extra lens above the regular lens passes 
4be flight to the electric eye. 
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Mounted so it is flush with the dash, a 
hot-water heater for the automobile in- 
cludes a detachable hot-air windshield 
defroster* It is also equipped with a hot- 
water trap "which converts tlie heater into 
a hot -'Water boiler W'hich operates like a 
homo heating system. Usually increased 
car speed boosts the speed of the water 
pump which sucks "water "through the 
heater too fast to heat properly* The wa- 
ter trap prevents this, for the faster the 



Auto Htatmr and Tube fo ft to 



car is driveUr up to fifty-five miles per 
hour, the greater the actual heat pro- 
duced* A deflector can be set to throw 
the heat in any direction and the noiseless 
motor requires no oil. The rubber de- 
frosting tube is attached to the heater by 
removing a center ornament, and the de- 
frosting end of the tube is attached to the 
windshield with a suction cup. The hot 
air removes frost from inside the wind- 
shield and melts snow and ice outside 
enough to allow the windshield wiper to 
operate* Wlien not in use the disconnected 



R^ady for Any Emtfatney^ Thii Traopof Stt* Out 

fiji Scoutifsg Duty fn Marjtuiterg 



Replacing the cavalryman of other days, 
the “motor hussar’* mnlnr- 

cycle corps^l!^ a formidable fighter* Pro- 
tected by gas mask, he can drive his 
heavy-duty cycle over rough country on 
almost any mission* The motorcycle is 
constructed to withstand the hardest 
usage, adapting it to war service, 
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STEEL RULE HAS POCKET CLIP 
FOR USE AS DEPTH GAUGE 



For machinists and engineers requiring 
precision in a small rule, there is a six- 
inch steel rule with a sliding vest-pocket 
clip whose “T"-shaped top can be used for 
a depth gauge* One side of the rule is cal- 
ibrated in thirty -seconds and the other 
sixtv-fourlhs of an inch. 
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^ PreciEion Rut* Has Sliding Vest^Piyctiet Clip ufit 
*'T*' Top Handy for Mea^prtnf ^ 
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$835,000 for Faint 



rpHE new Qakl^ r^-gan Fran cisco 
^ bridge takes as much paint as 
woold be required to cover 20,000 
five-room dwetlings — a middle*sized 
city* The bridge builders will have 
an $835,000 paint bill to pay. Four 
coats are necessary, the first three 
being ordinary lead paint, topped off 
with a final aluminum coat. In alt, 
200,000 gallons of paint will be used. 



AUTO HEATER' AND DEFROSTER 
KEEPS WINDSHIELD CLEAR 
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Motor Hussar in Gas Mask 
Replaces Cavalryman 
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fAe 5onf" <t SailaT*m Sign 
of Stvrmy IFtfAf/ier; TqPi 
Bight, "Whnn ffte Clflifdi 
>4r* Upon thm UiUmm Th€y*U 
Cam€ Dotpn by the Miltg** 
— ’at Rain 



''pHE amateur weather forecast - 
^ or, like the professionah should 
always make his predictions (rgiti 
a current weather map if possible* 
No amount of skill in interpreting 
local indications of coming weath- 
er can fully replace this picture of 
atmospheric conditions ns distrib- 
uted O'ver the country. 

It vAU. often happen, however, 
that neither a map nor the infor- 
mation necessary to draw one is 
at hand. Then the prophet must 



depend on 
reading local 



ie‘ ^Idjffashioned rules for 
feoth^ “signs.” Some o£ 
these are fairly reliable but the majority 
are not. Prof* W. I* Milham has divided 
the traditional w^eather proverbs and say- 
ings into five classes, of which he writes: 
“The first two are fairly well founded, 
while the last three are mere superstitions. 
The first class includes those that infer an 
impending weather change from the sky 
•appearance and something connected with 

to' ^ - Vi - ; ' 

^ j ^ 1.: ^ 






the meteorological elements? for example: 
*A rainbow in the morning is the shep- 
herd^s warning; a rainbow at night is the 
shepherd^s delight/ ^Mackerel sky and 
mare^s-tails make lofty ships carry low 
sajis/ 

“The second class of weather proverbs 
includes those that infer the coming 
weather from the behavior of animals, 
plants and inanimate things. The coming 
of a low, with its rain area^ and shifting 

-- J>; 



*^The htooFi lijrcA ir Cirtte Brings 
Water in Her Beah'* 
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Top, **a RainboiP in the Mornins tr the Shtpherd^M 
WarninB**t Btiau!, Mr* CrOundhop. TV'ciit/ier Omen 



winds, is usually heralded by an increase 
of temperature and moisture and a de- 
crease of baromotric pressure. Tlie in- 
crease in temperature and moisture often 
causes a change m the behavior of tini— 
mals. Drains are said to smell before rain, 
which may simply mean that the lower 
pressuie causes some of the air to escape 



from them. 

^^The three classes of weather proverbs 



Pimpernel, the *^Pacr Man*m Weather CfaMj" pnd 
Old Moan in XrAi« of Nevi, Sign of Bad Weather 
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Ltftf a **High DaUtit** at Cht 
B raaki n g af Day m^mr a 
Bank oJ Ctaads, Supputad 
fndifftte Winds 
Dropping af L.eavas ai Pa- 
ttrnattar Pea, Stippifttd iq 
Forcttlt Bad Wsathmr 



that have no scientific basis whatever are 
those that infer the future weather at 
some distant date from the actions of ani- 
mals or plants; those that infer the distant 
future weather from the weather at some 
previous time, and those that infer the 
weather from some astronomical body. 
The following are examples: 'Squirrels 

gather more nuts before a hard winter*’ 
Tf it tains St. Swithin*s day^ it will rain 
forty days.^ The moon and the weather 
change together** ** 

Many alleged portents of the 
weather far in advance are famil- 
iar because the newspapers ex- 
ploit them* On the fifteenth of 
July, the St. Swithin*s day tradi- 
tion figures in the papers. Every 
autumn we read what the rural 
sages say about the following 
winter, as inferred from observa- 
tions of plants and animals. 
Groundhog day has received a 
steadily increasing amount of 
newspaper attention. Few realize 
that, except at zoos, groundhogs 
never see their shadows on Feb- 
ruary second, because they hiber- 
nate underground until \vell after 
that date. 

The best of the sound weather 
proverbs do not hold good for more than 
a day or so ahead, and many for not more 
than a few hours* The facts on which they 
are based are mostly revealed by weather 
maps, which show just why certain se- 
quences of weather events tend to occur. 
The maps show, for example* that cirrus 
clouds or "mare's-tails" often stream far 
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CtauJf Apptar "LPn ftorht and Towers,'* Sayt 
Couplet* /t't a Sign of Frequent Showers 

out in front of a cyclonic storm* so their 
appearance frequently is the first token of 
stormy weather* Similarly, old sayings 
about the significartce of rings around the 
sun and moon, the backing and veering of 
the wind and the formation of cloud caps 
on mountains merely describe details in 
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Queer Washer Improves the Looks of Fruit 




F^EWiVIMG BHUS^S 
itD LOOSED RESIOVE^ 



VELQUfl COVTAEP 

nOLiS FRUIT 



AaSaRSEltT 



aooD or w^H 

LUTlON OUtfl f ftlftT 
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Cot0tuay Vf^^W of the Beati Fruit Washer^ Showing Hcist Fruit St Foit into tHu Maehiner Scrubbed and 
£iritd, Then delivered (o Pttekaging Ptatfarm^ Satww Appeal ti increased by Thim Treatm* 



4 

^ Increasing the sales of fruit by improv- 
“-^ing its appearance is practical, it has been 
^^found in governmental and growers^ tests 
which washing machines have been 
used. In addition to cleansing the fruit, 
these machines also dry and polish it, re- 
sulting in greater sales appeal. The Hood- 
washer contains brushes wliich help 
remove dirt, insects and poison spray 
to protect the fruit, The brushes pro- 
vide a gentle scrubbing action that cleans 
all exposed surfaces. Emptied into a re- 
ceiving hopper, the fruit passes through a 
wash solution, a rinse tank, then over a 



S lid mg T ruck Bed Speeas 
Loading and Unloading 



** drying section and from there to a grader 
tf%or packaging machine. 
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JACKKX OF REFRI 
MAKES dEFROS 



ERATOR UNIT 
C SIMPLE 



By equipping the truck with a sliding 
bed, operators can speed up the loading 
and unloading of machinery and other 
heavy loads^ In tests, weights equivalent 
to heavy machinery have been loaded and 
unloaded in two minutes by one man. The 
bed is a large platform built up of tubular 
members which slide on the truck body 
on the sldd principle, A winch moves the 
platform off the truck, then pulls it back 
after loading. Machinery weighing from 
three to te^ tons can be handled easily. 

The skid can be 
made to ill trucks 
of any sijte 
rri9dcl.. 
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To defrost the refrigerator it is 
longer necessary to turn off 
e current and let the accumu- 
lation of ice melt away. An Ohio 
inventor has devised a sheet- 
metal jacket that fits around the 
cold unit containing ice trays, 
When the frost has collected on 
this jacket^ the entire 
cover is quickly removed 
by .turning a handle and 
can be cleaned under a 
faucet, dried and replaced 
within a few minutes. 
Refrigerator temperature 
IS unaffected and there is 
no return to the food 
chest of vapors as the 
frost melts. 



Rear View at 
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lidifig Truck Body Which jttakee 
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mamtain its direction on 
a predetermined course. 



UO^ GAS SUPPLY 
IS GENERATED BY , 

. BURNING WASTE •> 

I 1 Gas to heat and light* 
home and operated 
“utilities” is now be- ^ 
generated in a homel^ 
• unit that uses purely^ 
waste materials for fuel, 7 
It is an individual gas-^ 
^making plant that distills -gt 
'j refuse, wood, 



paper, ^ 

corncobs, straw — any- ^ 
thing that burns — 
produces a smokeless gas W 
that can be piped from a ^ 
basement storage tank to 
Ihe kitchen stove, refrig' j- 
lights^ washing machine ^ 
Economical in its fuel 
Consumption, Jit can turn two tons of farm 
waste or onejcord of wood into gas suffi- ^ ^ 
cient for nearly three months of home use. ' 
The generator consists of an alloy metal 
retort in a semi -steel furnace, a gas puri- ’v 
fier* steel stoipge" tank, pipes, valves and * 
gauges, ; . . , / 



Cyiindmr Attoihed to Poeac/ioti ts OrtfPpid from Pfuno xtnd Springs Opo. 
an Striking Ldncfj DoM Traintd fa Pcr/orin Task 



dogs of a new kind are the par- 
achute jumpers being trained by the army 
in Soviet Russia, Taken aloft in planes, 
they are flown to the scene of action, 
placed in cylindrical boxes with parachutes 
attached, and then dropped. When the 
*'flying dog house” touches the; ground, the 
impact releases a spring and' the cylinder 
opens, setting the dog free to perform the 
task for which it has been specificalli^ 
trained. .. // 



^ "Homing” Plane Is Guided ^ 
by Team of Robots S 

^ Radio compass and automatic pilot ar^^ 

C teaming up to take the business of flying ‘ 
y a plane out of human hands. The navi- ^ 
.^—gptor of the crew is the radio compassi the V 
a Sperry Gyropilot does the rest of th^^, 

\ work. Both instruments are already in 
use, and now tests are pTogre.'=ising on ay 
connecting link that will harness the two S ' 
robots together. By means of the radio ^ i 
compass a plane can tune in on any radio ^ I 
broadcasting station and the ship will au- 
tomatically turn and fiy straight for tli^^ I 



station aerials. The Gyropilot then takes 
over the control of the flight. Its two 



fig. It Rttorf Enciostd lit Stmi-Sit^l Fvmacot Fig* 
2f Gas Purifier; Fig^ Cos Storage: Tank 
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Flying Dog in Parachute Box 
Set Free When It Hits Ground 
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Longer Range of Diesel Plane Cuts Fuel Cost 



Diesel motors weighing 2,79 pounds per 
horsepower have proved themselves more 
economical for long-range aircraft trans- 
portation than relatively lighter gasoline 
engines of equal power. The ‘*'Iiindcn- 
hurgt” latest transport built for a German 
air line, is powered by four such Diesel 
motors developing 750 horsepower at 1,620 
revolutions per minute and at current 
4 jnc€?s its fuel bill is only one-fourth as 
as if gasoline motors were Installed, 
Not only is oil less expensive, but less fuel 
is consumed, with the result that gross 
weights of motor plus fuel for both types 
of engine are equal on a trip of about five 
hours. On longer flights, the Diesel shows 
an operating advantage offsetting the 
weight objections. The “Hi nden burg” is a 
Junk ers monoplane , sister ship oT the 
* 'Deutschland,"^ alreacR in service. 



Top, Ditael-Pouftrtii Carman Plafi« m Flight i Bc>t- 
tonif Hoifting Diktat Unit Aboard the *' Hindt:nbuTg' 



Lightning Easy to Miss 

T IGHTNIKG is beautiful and dan- 
gerous— but the rug on your par- 
lor door is much more likely to do 
you bodily harm. You might as well 
enjoy the spectacle of lightning and 
banish worry, f or George B liss of the 
Philadelphia weather bur^^u esti* 
matCK‘"Fhat only one bolt in 109 hits 
the earth. As often as not, lightning 
ecurses upward instead of earthward. 
Your chance of being struck is less 
than one in 200,000— *it is three times 
as probable youH be hurt tripping 
over that rug! 



;glar alarm on door chain 

RINGS WHEN IT IS MOVED 



fl the ^d o o r^is fftted 

to a latch chain. 
The chain pre- 
vents the door from opening and the bell 
rii^ as the do»r is mc&ed inward, 







Lwft, Thim Hvintmr Krapa 
Muazla at His Cun Auuy from 
Himamtf ut\d Hit Dos 



mentt careless upland 
game hunters who blithe- 
ly attempt to hurdle 
fences with loaded gims, 
and waterfowl hunters 
who drag loaded guns irf- 
to boats are in the group 
that cause hurry-up calls 
for the ambulance. The 
“I - di dn - kno w - it - was- 
loadcd” boys do their 
part to pile up the hunt- 
ing accident list as do the 
*T- thought - it- w a s-a- 
deer"* group* Ther#have been so many 
quick triggef shooters in parts of the wild 
deer country that some hunters consider 
it dangerous to even carry a w^hite hand- 
kerchief in the woods during the open sea- 
son, because a careless hunter may take 
the flash of white for the flag of a deer, 
shoot in haste and repent later. 

Here are some practical unting dont's^" 
which ail of us who like to hunt should 
keep in mind. The ^'don*ts” refer to the 
common ways in which hunters get into 
trouble while on a shooting trip* All rep- 
resent carelessness of the first order and 
point the way for the hunter to wear a 
halo and a harp if he doesnT change his 
tactics, For the small game hunter these 
hints are important. 

DonT climb over a fence while using 
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pACH autumn approximately 7,000,000 
^ sportsmen in the United States take 
to the open to hunt. The open season un- 
fortunately marks another “opening/* the 
beginning of casualties that bring death 
and suffering to the hunting army. 

Hunters, careless in the handling of ri- 
fles, shotguns and rowboats, annually 
cause many accidents and deaths in the 
ranks of sportsmen. In some sections of 
the country there are 'hunters actually’ 
afraid to ^ afleld because of too many 
“quick trigger'^ artists, Nearly every stale 
which licenses hunters faces this problem 
of reducing hunting accidents. 

The majority of accidents are prevent- 
able, cspcciaDy those involving guns* 
Rookie hunters handling new guns, inex- 
perienced shooters suflering from excite- 
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ry»eitf Prairie Cftickvtt Hunters Art Hat Cartltss^ They Have Lentltd 
Guns but They Art Carrying llie Wcopanj Softly 



jA/roDCp Don^t Do Any at Theft 
SCuiT^lt with Your Gtirt 1/ Vou 
Wont ta C«( Hame 

I 

your loaded shotgun or 1 
rifle as a support, This is 
an excellent way to get 
rid of one of your hands. 

The real hunter nev^er 
uses liLs gun for a ’'pole 
vaulting slick** or as a 
crutch to climb over a 
barbed-wire fence* A 
shotgun should not be 
used as a support or as a 
hammer to pound a naiL 

Don’t take a ‘Vest” by 
leaning on the muzzle of 
a loaded gun. This i? a 
too common practice 
among careless or inex- 
perienced hunters* If you 
want your arms or hands 
to remain with you* il*s a 
^ood idea to keep them a 
safe distance from the 
' muzzle* 

Don’t crawd through a 
fence and then pull your loaded gun, muz- 
zle first, toward you* The fact that a 
twelve-gauge shotgun can blow a three- 
inch hole in a piece of wood should he 
enough to discourage any rookie hunter 
from trying to pull one through a fence. 
If hunting with a partner* hand your gun 
to him to hold while you go through the 
fence. Then he can hand your gun and 



his over the fence, muzzle up |md at an 
angle, and pointed aw'ay from both of you. 
The safest way is to unload both guns* 
When using a double'-harrelcd gun 
“break” the gun so no discharge can be 
made while the weapon is being handed 
around* If hunting alone, place the shot- 
gun or rifle on the ground parallel with 
the fence and underneath the lowest strand 
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of wire, cross over, tlien 
pick it up, the 
pointing away from you. 

Don't crnwl tttrough a 
fence with your gun 
while doing a lot of acro- 
batic squirming in the 
wire. Sometimes a care- 
less huiiLer parts the two 



their gun almost hori- 
zontal wdth the ground, 
the muzzle pointing to- 
ward the next fellow in 
line. The sudden flush of 
a bird, the involuntary 
tightening or jerking of 
the trigger finger due to 
excitement — and ill ere is 
another accident* If you 
want to be ready for a 
quick shotj carry the gun 
almost perpendicular to 
the ground- Another easy 
way is to carry the gun 
on the right shoulder, or 
carry the weapon with 
both hands on the gun 
and point the muzzle 
down* 

Don't rest a loaded gun 
against a tree when you 
sit down for a rest, espe- 
cialit^ if there are dogs in 
the party. Several acci- 
dents occur every year 
from the discharge of 



ToPt Gun# Corrttd Safety fruf Ready tar Umb; Center, Shotgun Painting 
Attfay ir&m Hurtttr as Ha Unloads Boat; Battom, Shaater tft haft Has 
*'Brahen'* Hit Cirn far Saftiy 



low^er strands of wire to 
open up space enough to 
get through. Then he 
rests his gun on the lowest strand and 
eases through, bringing the gun along, 
facing the risk of accidental discharge if 
the trigger gets caught on the wire* 

Don't carry your loaded gun in the crook 
of an arm so it points at somebody else in 
your party* Many shooters walk along, 



guns knocked over by hunting dogs. Guns 
should be rested in a safe place out of the 
dirt, but the wise hunter unloads first. 

Don't unload your gun among hunters 
w-ith the muzzle pointing anywhere but 
down* The reason is obvious* 

< Continued to pnge 13SA> 






hoto Enlarged on Silk Is^ St 



0TACK SILK 
ON WOOD 
FRAME 



Huge photo-murals, colored posters and 
life-size photographs are being made by 
enlarging pictures on sHk. This “silk half- 
tone” is quite mexpeiisive* A fine weave | 
silk costing about nine cents a square foot - 
is tacked on a W'ooden frame, taut to as- 
sure a smooth surface. Uranic -silver- 
bromide sensitizer is then applied with ( 
cotton or brushy allowed to..^yj then'^ 



Tapt Thfft WctyB Unins Silit //AJ/^ranc Ccilf; 
Figlirtn Ip 2f 1 and 4 Shaw Suecnttivm Stmpa in 
Printins Photograph from Silh Stencit 



treated as any ordinary bromide en Ja%ge-] 
ment paper. It is exposed, developed and 
fixed. Then It passes through four other 
solutions and finally is bathed in hot wa- 
ter, which washes out everything except 
the picture, leaving a stencil which can 
be used thousands of times for printing. 
Where the picture appears on the silk, the 
mesh is closed. Black or colored paint is 
applied to the back, and forced through 
the stencil by a squeegee roller. Small 
silk stendls can be cut out and used in a 
mimeograph, thus transferring a photO'* 
graph to a mimeographed advertisement 
at little cost. Show cards, greeting .cards, 
wall deoqi'ations^ billboard ady^rtisements 



\ y' paint FDU£D 
THROUGH SILK 
k SCREEN 



and posters for motor trucks are some 
possibilities, and by curving the silk screen 
it can be used to print on glass bottles. 
When the printing is finished, the paint 
canfbe washed ouM^Hlth gasoline and the 
silkj^ncil filsd^'awav for future us^T^ 



oalMT YOUR OWR 



APPLY .4 
r CHEMtCAL 
^ TO SCREEN \\ 
WITH BRUSH OR\ 
COTTON SWAB 





rm 


If* 




r t 






.n.ij 

.4 


^ 1 1 










V 



4 



3 ’ 






k 



\ , 




i V 



t * I " 




hf " ■ j"*i M 




‘ > 

t/ - 

if* 

f 



V • 



‘ -*^ # 



4 




S<S * 

#■ 







H andy Grindinfi Afa- 
cA^ficr Turnf Odii» 
Endj ■}/ Soap intu 
Ftnkvt far Waxhins 



AtraVtf Smatl IVheel on Tap of 
tVriFtfcr Con Bt T urmed to (quIdIo 
Pras^uee of tha Aaifi; Ltii, Handy 
A\tachmt for the Hama Serap€St 
I4''axcf onef Floors i Below 

fCtoitr/s Liehtweight VaHuum 
Cioarter AetuaHy Is nn Electric 
Broam; H Speeds Vp iht T u»h oi 
House Cleaning 



i.eft, Partition ts 

Used in Claaninei Soapy Water 
Im Kept Dft One Side, Clear Wa- 
fer on the Others Riaht, Small 
Humidi/ier Affochca fo Radio- 
tor und Plugs into Electric 
Socitetl fi Operates Silently 
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aflirf Hight^ T WO^Purpowe 
Lamp; iar Brsdgtr the Arm ff 
inserted td Light Htmm ladi^ 
recttyf Onn Bitth ts Contfo-Uril 
hy Marcpry Swtiaft That Mahm^ 
Conlarf IV'Acn Arm iu Turned 



BeiaWf V^nfifattn^ Fan Im in- 
staiivd Utrsctiy inta the H^rn- 
do|£; Glass i li No 

Spe^ai Serten and /m Fully Au- 
fajufetic lit Operation 
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Rightf Pi cl u rr- W fTfl ffi 

wUh T tno Point it 
far lo ffa^h of 

Frpmic Htte a Third Nntl 
for Fastening to ft 

Eliminatoi H''lr<#i ScrrcL't 
ami Brads: Bottom, IV'ad/t- 
cr Expands Wimn inside 
Bottle to ^TahB C^i^nn’inR 
Easter; Turnm^ ftandfe 
L%nes Up the T u:>(» Brashes 
and Forces Bristles 

Sides of Bottle 
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MOVIK OF FAULTY CAK WHEEL 
SHOWS WHY TRAIN SWAYS 



engine is operated, the bearing rings bur- 
nish the sides of the cylinder and assure 
better compression* The piston ring seats 
gradually and prevents excessive wear of 
cylinder walls. In case of ring breakage, 
the rings or bands hold the ring together 
so that the pieces will not get into the 
cylinder and score the walls. 



under and s( 

lim 

sucTior 



CTION CUP PENHOLDER 
IS MADE OF RUBBER 



Made of rubber, a small fountain pen- 
holder for the desk employs twm suction 
cups to accomplish its purpose. One cnp in 
the base holds the device securely to any 



^ Slouf-Motion Cammra Attached fa Cflr True* It smOOlH SUrfaCC. The SOCOnd CUp holds the 

M I _■ i_ ^ n w ci Lr^ f jth ^ n # n S n \J\J 3 i ^ 



in the cap whan 



cii«c4i af Ptint Whtrt Wfiett Tiftichtt Track t ' CBp of any make of fountain pen 

Wthe cap in the holder, it is a simple matter 
Slow motion pictures of car wheels^ insert the 
rolling along the rails a mile a minute are^not in use, 
helping railroads improve the riding qual- ^reventin 
ities of fast trains* Truck oscillations he^^^^en from 
came a problem as time-tables of a rail-Wifj^^ drying up or 
road out of Chicago were speeded, andkT leaking, but mak- 
engineers decided to study the wheels'll it always 
with a slow-motion sixteen-milliroet^t^available when 
camera* Bracketed on a troublesome truck needed. It Is par- 



it was focused on the point where wheel 
touched rail. At sixty miles an hour, so- 
lenoid control started the camera. Pic- 
tures of a worn and a new wheel showed 
both oscillated. It was found the 
could be made smoother by building' 
wheels without the taper previously stand- 
ard for railway wheels. Motion pictures of 
the re-designed wheel showed no oscilla- 
tion, and the flange seldom impinged on 
the rail on straight track. As a result of 
the photographic study, this rsilroad 
builds all new wheels without taper. 



^larly adapted 
tm^ose who use 
pen out of the 



fiBce, where it may be mislaid, since the 
older can be carried easily in a pocket. 



X-RAY PRODUCES REGAL LILY 
e f fir ^ OF UNUSUAL BEAUTY 

Experiments at *ihe Genf^ral 



uerai Electric 

company research Laboratories!^ deter- 
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NG-WEAKING PISTON RING 
HAS NON-FRICTION BANDS 

Constructed 
with anti -friction 
alloy inserts that 
give longer serv- 
ice and reduce 
cylinder wear, a 
new piston ring is 
available for automobile and industrial 
engines* The ring is made of cast iron, 



with bands of bearing metal pressed into 



y tlyf side u^e^ great pressure. 

- - /I - - 



mTn^ the biologTcaT eTfecls uf*K»rays on 
certain bulbs have resulted in the produc- 
tion of the Roentgen regal iilj% a flower of 
unusual beauty for which a patent appli- 
cation has been filed. The new form was 
found among the bulbs of ordinary lilies 
X-rayed by ^Dr. C. N. Moore and is a 
“nondehiscent’^ variety7Trtrteh*means that 
the anthers do not open and shed their 
pollen, a great advantage for commercial 
growers since the pollen falling on the 
petals often ruins flowers for display pur- 
poses* The anthers of the X-ray Uly swell 
but do not burst. It has been found that 
the X-raying produces many abnormali- 
ties and monstrosities, but once in a while 
Approved strain results. 





Od^cllLicflit 

TELEVISION 

i^LEAR black-and-white? television 
pictures, transmitted by radio and 
reproduced on a cathode-ray tube with 
accompanying sound, were exhibited 
recently at the studios of Famis worth 
Television, Inc. Although this demon- 
si rat ion was highly successfub the ac- 
tual introduction of television in the 
home will probably be delayed for 
many months, owing to problems of 
transmission rather than reception. 

Mr, F a r n s w o r I h 
stales that “as soon as 
technical information 
can tie released, ama- 
teurs will have an op- 
portunity to make re- 

f Continued to pagr 14GA) 
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By W, C. HOWE 



UILDING 



your own amplifier — testing 
^ itt selling or renting it — brings to you 
a satisfaction of personal achievement 
well worth the lime and effort* The 30- 
watt amplifier to be described is designed 
in two major units ^vhich can be assem- 
bled on a rack -and -panel or broad shelf 
for permanent installation^ or it can be 
made portable easily by moimting in a 
two-compartment carrying case. 

The usual rental charge for the use of 
an amplifier of this type with three 
speakers;p a microphone^ and a phono- 
tiim table with an operator's service is 
$15 per evening or $75 for a week of 
fifty hours, County fairs^ dances^ ba- 
Siaars, basketball tournaments, dog 
shows and special holiday publicity 
for merchants suggest a few of the 
ready markets for this profitable 
I service. Cupable of producing 30 

watts of distor- 
- tionless sound, 
I -with excellent 

tone, the output 
Chf this amplifier 
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is under control at all limes and 
may be reeulatcd to meet the spe- 
cial requirements of the location 
and audience 

The amplifier unit is assembled 
on a metal base 3^4 in. hi^h^ 7^2 in. 
deep and 15 in. long; the power- 
unit base is 131/4 in. high, 5 im deep 
and 15 iiu long. These 
bases with the holes 
drilled and all tube 

'(Continued to po£c 130A) 
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POPULAR MECHAXK’S 



Practical Hints for the Radio Experimenter 




Lrtt, Special lyialfi and Nameplates Can Be Made 
Stteiekittg the Oesirtii Demign or? Tracing Pape\ 
Which Utvd as a Negatitfe for Printing an 
PhotoEraphie Paperi Cat Oat one/ Covered with Cel 
fuloidt They Mount Directly an the Panel 



ADJUSTIIH6 SCREW 



LOCK NUTS 
RB£ft ROD 



^ MOLF TO 
OBSERVE QflP 



SCREW 

GAP ON CKASSlS 
AND MAKES 

CONNECTION TD GROUND 



i4SDt.'rp /nrxjjcnsiuc Prater I rUtf 
Cop tor Receiver Pratectc An-- 
twnna Circixits from Static ant/ 
Other Highly oltoge Sargent O 
Piece at Fli»r Ftod^ J /ft, 

Lang, tm Drilled ond Tapped far 
Painted Brat* Machine 

Screwr^i, A^teembled and M o ant- 
ed DFJ Chamtrn nj Shawn 



BRASS STRIP 



CONNECT- 
tNG / 



TUBULAR 

C 0 Ht>S, 



- SCREW HOLUS BMELITE 
TIRHINALSTRIP 

ANDCONDEHailr 



AWUSU&LE 

^.: DIVIDER 



^TOlNNEaSNG 
WIRE SOLDERED 
TO CON DSTER MINA L 



jAhatrVp Ragged Mounting 
for T ubular-T ype FtJted 
Condensers Stay Be Made 
ftatn a Piece af Scrap Bakc- 
lita arid Btatm Strip 



■■jit vVi 

CARD&OAftD SCALE 



OJ I i4bo[rc. Handy Scale tor Vari* 
I abfe Vc/tajpc Divider Doee 
I Away with Voltmeter Check- 
j Each Time Clip Is Chartged ; 

^ Rights ^ uve Trap, with Shield- 
ed Coil tn Vase, Tunes from 
160 to 600 Meters 



[BEKt? 
r UN 
DOTTED 
LINES 



Leftf fiomeirtade W^mp Not* Upper 
Hale Is Drilled First, Tab Is Bent 
Under an</ Second Hale Drilled^ 
Using First os a Cu(i/c^ Then 
Topped* Right, Oi-fcrEonc/ed R,f. ot 
Rectifier Tube* Afuy Be Drilled 
and Base Filled u-'ijh Oil la F re- 
pent Arcing 



FILLED 



MACHINE 

SCREW 













A.C." D.C. Code-Practice Set 



r)EGlNNERS will 
^ find this CP de- 
practice set easy to 
build and most of 
the parts are to be 
found in the average 
Gxperimenter^s junk 
box. No A or B-bat- 
teries are required 
as the set operates 
directly from either 
an a.c. or d.c. house- 
lighting line. Al- 
though only one tube 
is used, it combines 
an oscillator with a half-wave 
rectifier w'hich eliminates the 
usual B- battery* The 'filament, or 
heater, of this type-12A7 tube is 
taken care of by a resistor built 
into the power -line cord which 
drops the line voltage to the prop- 
el' value for the tube. 

The schematic circuit diagram 
is shown in Fig. 1, and a simpli- 
fied wiring diagram in Fig* 2. A 
sheet-metal base, in. square 
and 1^4 in. high, is used to mount the 
various parts as shown in the photos. 
All connections under the base are clear- 
ly indicated in Pig. 2, the key leads and 
"cordohm" power-line cord being 
brought out through a hole in the rear 
of the metal base. 

When connected, if the oscillator does 

CCantinu^d To page 
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Eighteen Metal Tubes in All-Wave Super 



N I C S 






desired station is now available in 
the form of an electron -ray tube kno’WiTi 
as the RCA-6E5* The visible effect is ob- 
served on a fluorescent target located in 
the dome of the bulb shown in Fig. 1. The 
tube will be located in the receiver so that 
the dome may be viewed above the tun- 
ing dial to enable the operator to see when 
the receiver is tuned to the most resonant 
point for each station. The strength of the 
mcoming signal varies the shadow^ indi- 
cated in Fig. so that when it narrows 
down to its thinnest dimensions, the sta- 
tion is known to be accurately tuned in* 
Circuit connections arc shown in Fig. 3, 

i ^ 

Resistance Bridge for Students 
and Experimenters 



AU-MttoJ Super Chasait; Control Pantt Botow 



Many new features are Included in this 
receiver which employs all-metal tubes 
and tunes from 4^^ to 2,0CKI meters. Five 
power pentode tubes are used to deliver 
20 watts of undistorted audio power to a 
specially designed loudspeaker. Push but- 
tons on the control panel enable the oper- 
ator to locate w'eak DX stations easily and 
silence the set when tuning. 

i % 

Electron-Ray Tube for Visual Tuning 



A convenient and non -mechanical means 
to indicate accurate tuning of a receiver 



DmtailM of Minioturm Cathodo-ftay Tuning Tube 



Portage Wfieniatono Eridgo of Ru^grd 
UonfirShopt Loboratory or Individual /nsJnffffrim 



Hueprints covering radio construction 
frticles in past issues can be obtained for 
/25 cents each; when material lists are not 
/ included in the articles, these are avail- 

postage* 



This low-cost portable resistance bridge 
measures resistance from .01 ohm to 
11.000,000 ohms with a limit of error of 
about one per cent* All wiring is color - 
coded for instruction and the histrument 
may be quickly removed from the case; a 
C-battery and galvanometer are built-in. 






"D ORDER mask^ for your 
photos that you can 
make up in a variety of de- 
signs j either in black or in 
shades of gray, will go a 
long way in getting distinc- 
tive prints* And. the making 
of the borders does not in- 
volve any difficulty, as you 
merely make an enlarged 
border and photograph tliis 
to get a border mask, which 
is cut out to fit over the pic- 
ture negative when printing* 

There are a few things to 
keep in mind %vhen making 
up such printing masks, 
which will make it “easy 
going/^ First get a piece of 
white cardboard or Bristol 
board, which Is^ say four 
times as large as the nega- 
tive of your camera. It is 
important that the card- 
board be exactly propor- 
tional in width and length 
to the prinh no mailer how 
much larger it is. One way 
to determine this is to lay the print on the 
cardboard at one comer* A diagonal line 
from one corner of the print to the oppo- 
site otie should, if extended, as indicated 
by the dotted lines, coincide with the op- 
posite comer on the cardboard if its size 
is proportional to the print. If the diag- 
onal line does not coincide with the comer 
on the cardboard, the latter must be cut 



OflAWlNO OF SOHOCR 
fOljR TTME& AS LAAOE 
AS FILM ^ 



SJ2E or 
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down a trifle, trimming off the paper from 
two adjacent edges so that the cuts will 
intersect somewhere on the diagonal line* 
Of course, these adjacent sides must be at 
right angles* The next step is the appli- 



SOT 




908 



POPULAR MECHANICS 







SPACE OCCUPIED BY BORDER 
POHTIOK CUT OUT 



'^rJARROV/ STRIPCDVEftS JJEGATlVE 




E 
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NEGATIVE trimmed 
7D FIT INSIDE OF 
BORDER 



PRINTEMG 

PAPER 



Tht picture jT# Ttimmtd Oo^rlap Ihe 

Cut-Out id iht Bi»rd*f Maski Lifuftr Phoim, Shtilsc 
Bting Bruabed Border of Print, Which Is to Rt- 
Bfock iht of tAe Photo I* Stomed 



cation of a larger border design, along the 
edge of the cardboard* If you Likot you 
can draw and ink this yourself, using 
black India ink, or perhaps you can find 
suitable printed borders in newspapers 
and magazines, which, when cut out, can 
be pasted neatly on the cardboard. An- 
other method is to use border stencils for 
the purpose. Or, you can have a printer 
set up a number of border lines of various 
kinds, and print them on ordinary paper 
so that you can cut the borders out and 
paste them in place on the cardboard. 
Border designs in various shades of gray 
can be used, as these are photographed 
just as easily as designs in black. 

Next, with the cardboard pinned to the 
wall, set your camera on a tripod and pho- 
tograph it so that the border design will 
be on the edge of the negative. To get a 
good clear negative of this, you should 
focus carefully. On many types of cam- 
eras this can be done by placing a piece 
of ground glass or tracing paper over the 
film rollers. After a good focus has been 
obtained, substitute the film, without dis- 
turbing the focus. Use a slow film and 
close down the lens aperture. If you have 
several border designs of equal size to 
photograph, place each one in the same 
position as the first and ro’- focusing will 
be unnecessary. If you develop the roll 
yourself, add a fourth more carbonate 
than the developing formula calls for to 
increase the contrast. Develop the film as 
far as possible. The resulting negative, 
when thoroughly dry, is carefully cut in- 
side the border, leaving a narrow strip of 
black between the border and the cut-out. 
The picture negative over which the bor- 
der mask is laid, when printing, should be 
trimmed to such size that it will overlap 
slightly on the black strip, but not on the 
border itself. 

Tinting your photos with either oil or 
water colors is another way to make them 
stand out from the general run of snap- 
shots. Inexpensive coloring outfits, with 
full directions, which are easy to follow^ 
are available to the amateur. In addition, 
you can get interesting results with two 
other methods: toning, and staining either 
the picture or the border. If you w^anl to 
leave the border black, apply a coat of 
shellac to the parts that are to remain 
untouched by the stain. After the prints 
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are colored and dried, the fhellac is re- 
moved with alcohol. 

A good method of placing snapshots in 
albums, with assurance that they will not 
become uneven or curl, is to use dry 
mounting tissue. Coat thin sheets of tis- 
sue paper with the following varnish, al- 
lowing the coat on one side to dry before 
coating the other: Liquid shellac, 5 oz., 
and Canada balsam in alcohol, 5 oz. The 
dry sheets arc cut to the same size as the 
snapshots, and are placed between the lat- 
ter and the mounting paper or album 
leaves. Passing a warm flatiron over the 
snapshot will fasten it securely to the 
mounting paper. 



Heat Deflector Hung on Edge of Stove 

If your cookstove sets so close to a wall 
that it is necessary to use a heat deflector* 
suspend a piece of sheet metal from the 

top edge of the 
stove wdth a cou- 
ple of rings as 
shown. This type 
of deflector not 
only looks better 
than a piece of tin 
tacked to the wall, 
but it is more ef* 
fective as air can 
circulate around it 
and carry away 
the heat* 

Handle for Carrying Electric Motor 

Small motors, such as are used around 
the home and workshop, will be easier to 
move about if handles are attached to 
them* A screen- 
door handle, bent 
to the contour of 
the motor and 
screwed to the 
stator frame, is 
suitable for this 
purpose* Care 
should be taken 
tl^t no iron shav- 
ings reach the in- 
terior of the mo- 
tor while drilling 
and tapping the screw holes, which should 
just penetrate the outer shelL — Glenn R. 
Hampton, McCamey, Tex. 



Platform on Car to Take Movies 
of Sporting Events 




Platform aptr Rumbt* Stat EtwVal-ws Cam*ta tor 
Tithing Afov^ios af Paradtf ortd Sporting Ei/ents 



For the amateur movie maker who 
wishes to get shots of parades, sporting 
events, etc., some arrangement for elevat- 
ing the camera above crowds and traffic is 
mdispensable. The owner of a car having 
a rumble seat will find the construction of 
a platform for this simple. Most rumble 
seats have detachable back cushions 
which, when removedj expose angle brack- 
ets, These can be used to support one end 
of the platform, while the other end can 
rest on the car body. If made to lock into 
position on the brackets, the platform will 
be rigid, and will be steady even when the 
car is in motion. When not in use, it can 
be slid into the rumble -seat compartment. 
— F* W. Godwin, Spring Valley, CaLf. 



Sanding Work Before It Is Assembled 

When making wood articles, it is best 
to first cut and shape all the parts and 
then sand them before assembling. This 
method makes the job of sanding easy and 
eliminates any possibility of the parts get- 
ting soiled or marred when they are laid 
aside after the sanding is done. 
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Veotilating Porch Columns to Keep 
Them from Decaying: 




Hoimt DriUmJ in Pnrch C<otamnm Ailaut Air Jto CtrCd- 
lafc Thraagh Thmm and P'rtttmnt Dacay 



Perhaps you have wondered why your 
porch columns decayed from the inside 
when the outside was kept well preserved 
with paint. If so, your trouble is probably 
caused by moisture accumulating inside 
the columns and causing the w^ood to rob 
Experiments have proved that 1-in* holes 
drilled through the columns near the top 
and bottom allow enough air to circulate 
through them to prevent this trouble. 
Disks of copper mesh cut to the proper 
size and hammered or pushed into the 
holes will keep out insects. 



Photo Spotlight Improvised 
from a Desk Lamp 

Needing a spot- 
light to take por- 



O'P. TQ OBTAIN ^MALLffS 
as AW 




traits, 1 made one 
by slipping a short 
length of tapering 
stov^epipo over the 
reflector of a desk 
lamp to serve as a 
hood, using a pho- 
loflood bulb in the 
lamp. Several slits 
are cut around the 
large end of the 



pipe to provide tabs, which are bent over 
the reflector to hold the hood in place* 
Both inside and outside of the pipe should 
be painted flat black to reduce reflection. 
To concentrate the light in a small spot, a 
cap with a hole in the center is fitted over 
the hood.™H. B. Heiser, Berea, Ohio, 



Boots Laced to Prevent Pinching 

When laced in 
the usual w'ay, 
high bools often 
fold near the bot- 
tom of the laced 
part and pinch the 
feet when walking 
or kneeling. By 
lacing them as 
shown so that the 
laces, in passing 
from one side to the other, come under the 
leather strips holding the eyelets, this 
trouble is eliminated. 



Cork Used as Socket in Emergency 
Electric Lamp 

In an cmer- 
gency, I needed an 
extra socket for a 
small 6- volt bulb 
and, not having 
any at hand, one 
was improvised 
from a large cork 
as shown. A small 
brass screw eye, 
to engage the bot- 
tom contact of the 
bulb, was used as 
one terminal, 
while a wire 
twisted around 
the metal sleeve on the bulb served as the 
other. This socket is not recommended 
for use on high voltages, of course, but is 
all right for emergency use on dry cells, 
— C. E. Ahwai, Hong Kong, China. 



ftWhile experimenting to obtain a lubri- 
cant that would make drills last longer 
and cut more freely, when drilling nickel 
or chromium steel, it was discovered that 
sulphur and turpentine, mixed to the con- 
sistency of thick cream, served the pur- 
pose nicely* 






CPIRAL turnings, productive of 
^ many excellent furniture 
projects, are greatly simplified by 
the machine method of making 
them on a circular saw. Figs. 1 
and 2 show tlie first operation- A 
board to serve as a fence is 
tened to tlie miter gauge 
with screws, after which 
the gauge is clamped to 
the saw table in the posi- 
tion shown- The work, 
when pushed into the saw 
along this fence, will both 
turn and feed itself, the 
saw being adjusted to cut 
in. deep. Angle of the 
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on the saw arbor, and a pin is fitted to tlie 
fence, to engage the saw- cut spiral. WiOi 



miter gauge can be varied to give differ- 
ent feeds. The greater the departure froTU 
a right angle between fence and saw blade, 
the greater the pitch of the spiral. The cut 
produced in this manner will not vary 
over Via in. from any one spiral to the next 
in line. In the next operation, the miter- 
gauge fence is set at an angle of about €0° 
on the opposite side of the center, right- 
angle mark, Fig. 3. A molding cutter of 
the style shown at A, Fig. 4, is mounted 



this pin guiding the work, the latter is fed 
into the cutter. The cut produced is not 
the true shape of the cutter because of the 
angle of the work, but is a perfect cove 
cut. Next, the sharp comers of the cove- 
cut spiral are rounded over in a lathe. 
Finishing can be done with sandpaper held 
around a dowel stick, Pig. 5, chasing up 
the spiral as the work rotates at slow 
speed. If you care to grind your own cut- 
ters to a shape similar to that shown at B, 
Fig. 4, the spiral can be cut in its entirety. 
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Folding Shelf on Pantr^^ Door 
Saves Steps 




Afari>< Ustt Will Ss Found lor a F^ldins Sh^lf 
Hinged fo Ko<fr Pantry Door 



Hinged to the inside surface of your 
pantry door, this folding shelf will serve 
as a handy worktable and save steps when 
mixing pastries. In addition to thisT the 
sl^elf is convenient when re-arranging or 
cleaning the pantry as well as when get- 
ting out dishes, or replacing them after 
washing, as they can be sorted on the 
shelf and carried in a Iray at one trip. 



Markers Prevent Mixing of Guests’ 
Beverage Glasses 

If you have had the embarrassing expe- 
rience of mixing your guests* glasses on a 

serving tray, little 
celluloid markers j 
which are slipped 
over the edges of 
the glasses, will 
help solve your 
problem. Different 
colors of celluloid 
are used, and the 
markers are cut to 
various shapes 
appropriate for 
the occasion, such 
as playing“card 
characters for bridge parties, jack-o'-lan- 
terns, black cats and pumpkins for Hal- 



loween, etc. The markers can be bent to 
form clips by slightly softening the cel- 
luloid in hot water. 



Arm Pieces on Crutches Cushioned 
with Kubber Hose 

Tacked acrOsSS 
the arm pieces of 
crutches, lengths 
of 1-in, rubber 
hose will make 
them more com- 
fortable to use. 

Besides providing 
a cushion under 
the arm pits, they 
tend to lengthen 
crutches that are a little too short. The 
hose pieces are slit as indicated by the dot- 
ted lineS} after which the ends are spread 
and tacked to the crutch. — R, D, Gadd, 
Grass Lake, Mich, 



Screw Fyes to Hang Collapsible 
Tubes on Hooks 

If you remove 
the caps from col- 
lapsible tubes 
containmg pastes, 
glue^ etc,, and sub- 
stitute small screw 
eyes for them, the 
tubes will be 
sealed tightly and 
they can be hung 
on hooks in orderly arrangement. The 
screw eyes should be slightly larger than 
the opening in the tubes so that the 
threads will bite into the soft metal. 



Slits in Pie Tin Permit Loosening 
of Loiver Crust 

Cut in the sides of a pie or cake pan 
near the bottom, four small silts permit 
the insertion of a knife blade to loosen a 
pie or cake that has a tendency to stick. 
If the slits are 
made as narrow 
as possible, they 
will be hardly no- 
ticeable and will 
not damage the 
pan in any way. 
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Children Like These 



Animal Towel Racks 




Decorated with animal cnt-outSf these 
racks will appeal to the little tots and will 
he helpful in getting them into the habit of 
hanging up their towels. 

Wood in, in thickness is used for the 
backs and the arms, broomsticks or hard- 
wood dowel stock for the rods and thin 
wood for the cut-out shapes. The back 
piece of each rack is shaped at the top to 
support the overlay decorations* To as- 
sure them fitting properly, it is best to 
first cut out the figures, smooth their 
edge.s and then glue them in place* Tlien. 
when the backs are scroll -sawed, you can 
follow the edges of the small pieces. The 
ends of the rods should be mortised into 
the arms, which, in turn, are mortised into 
the backs. 

Various color schemes can be worked 
out. For the rack shown above, the rab- 
bits, arms and rod may be wMle, the tulips 
a variety of bright colors with green 
leaves, and the back of the rack tan. The 
kitten and ball on the second rack may be 
white on a dull green back with a red 
ribbon on the kitieni and a red string on 
the ball. The third rack, which has two 
rods, may be used as a towel rack in the 
bathroom, or it can be hung on the inside 
of a closet door and used as a rack for 
shoes, scarfs or other miscellaneous items* 
If it is used in a closet, a pleasing finish is 
had by staining and varnishing, making 



the overlay designs a much darker shade 
than the back* If the rack is painted, a 
good color scheme is reddish brown squir- 
rels, dark gray perches and light green 
leaves, the back, arms and rods being fin- 
ished in ivory or light tan. 
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Air Pad Facilitates Printing Photos 
from Crinkly Negatives 




Air Pad fr4#n fnncr and Fmtwntd ta 

Undmruidw of Lid ImpraVwa Photo^ Printing Box 



Photo prints will lie perfectly flat over 
crinkly negatives if you use this inner- 
tube pad on the lid of your printing box. 
The lid must be made in one piece, with 
no air holes in its surface, and It must 
overlap the sides of the box at least Va in. 
to take narrow metal strips, which are 
taqked over the edges of the rubber to 
make the pad air-tight. Cut the pad from 
the valve-stem section of the tube, and 
then slit it lengthwise on the side opposite 
the stem, making the pad the exact si;ce of 
the lid. The valve stem projects through 
a hole in the lid, the hole being slightly 
smaller than the stem to get an air-tight 
fit, after which the nut on the stem is 
driven down to hold it rigidly. A rubber 
washer between the lid and base of the 
stem will help. One or two strokes of a 
hand pump will inflate the pad sufficiently. 
—Leonard Mitchell, San Francisco, Calif. 



Keeping Dust Out of Framed Pictures 

Scrap celluloid 
dissolved in ace- 
tone makes a use- 
ful sealing cement, 
which can be ap- 
plied around the 
backing of framed 
pictures to pre- 
vent the entrance 



of dust. This method of sealing the frame 
is quicker and more satisfactory than ap- 
plying paper, although this may be added 
for sake of appearance. Enough celluloid 
should be dissolved in the acetone to make 
a rather thick solution. If the solution Ls 
too brittle, it may be made flexible by add- 
ing a little castor oil. 

Grooved Disk Prevents Waste When 
Soldering Wire Connections 

Wh en soldering 
wire connections, 
hold a piaster disk 
under the work, 
and you can flow 
the solder evenly 
on the joint with- 
out waste. The 
disk is made of 
plaster of paris 
and is grooved at 
right angles, to 
take the wires 
while soldering 
the joint and to 
catch all excess solder that does not ad- 
here to the work. A small round- nose 
chisel is bandy for making the grooves. 



Ordinary Electrie Motor Operated 
in Vertical Position 

Motors designed for use in a horizontal 
position can be operated in a vertical po- 
sition without excessive wear if a steel 
ball is used to take care of end thrust. The 

ball is held in place 
with a metal plate 
screwed ,to the 
end of the motor 
housing, a metal 
washer being used 
to space the plate 
from the housing. 
The ball rests in a 
depression formed 
in the center of 
the plate, and the 
end of the motor 
shaft is countersunk slightly to fit the ball- 
Lubrication is taken care of by enlarging 
the end of the oil hole and inserting a 
small copper lube, which is bent upw^ard 
slightly to assure a gravity feed of the oil. 
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A DOING a pleasing touch to a bare comer of 
a rcK)m^ this useful cupboard can be made 
of white pine and painted or lacquered to suit, 
or it can be made of maple or other hardwood 
and finished to match other furniture. Its 
rounded front is simple in construction and can 
be handled easily with tools found in the aver- 
age home workshop. 

Start by squaring up stock for the lower por- 
tion of the cupboard. The side walls call for 
fairly wide stock, readily procurable in white 
pine, although a tight glue joint to make the 
desired width is 
equally as good as a 
solid board. One of 
the side boards 
butts against the 
other, the joint be- 
ing made secure 
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with dowels along 
its length. The 
curved face pieces 
are band-sawed to 
the specified radius, 
the stock being built 
up to the .ividth 
that is required. 
Curved pisices for 
the door are cut to 
the same radii as 
the facer strips of 
the cabinet proper. 
In cutting these 
curved pieces, it is 
necessary to mark 
the outer or larger 
radius only* After 
cutting this curve, 
the band-saw fence, 
or a suitable wood 
guide, can be set a 
distance of in, 
from the blade, and 
the inner curve run 
in. A disk sander 
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finishes the Job by making the 
outside face perfectly smooth. As* 
sembly of the door follows stand- 
ard practice in paneling^ with the 
cur\'ed crosspieces tenoned into 
the sidest and a suitable groove 
run in to take the panels. A scrap 
piece of wood ean be cut lo the 
required curve to guide the pieces 
as they are being routed* Ply* 
wooti^ about In, thick:, is used 
for the panels. These can be bent 
to shape by holding them against 
a hot furnace pipe* Actual dimen- 
sions for the panels are best ob- 
tained by first making the door 
frame and then setting it inside 
the door opening, allowing about 
in. clearance. Proper dimen-- 
sions of curved pieces and panels 
can be taken directly from the 
work for a perfect fit* 

The top can be a single piece^ 
using the scroll saw to make the 
cut“OUts^ but it is simpler and 
more economical to build up each 
side. Dado grooves for the shelves 
should be cut before the complete 
side assembly is made. Following 
the shelf sizes as shown^ it will be 
necessary to nick the shelf cor- 
ners to make the joint* For porta- 
bility, it is best to fasten the top 
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to the cabinet with loose 
dowels, using auxiliary 
metal strips to anchor it* 
The lower photo pic- 
tures a second top style, 
and *shows how' readily the 
cabinet can be varied to 
match other pieces of 
furniture. This particu- 
lar style, made of hard 
maple with a natural fin- 
ish* would fit in nicely 
with Early American 
pieces. Notice that the 
cupboard is not built in* 
but is simply placed in 
the corner of the room. 
This does not give the 
finished appearance pos- 
sible ivhen the baseboard 
is cut and the cupboard 
set directly to the wall 
Hardware for the cup- 
board is standard, and 
consists of a handle or 
knob* a pair of butt 
hinges, and a friction 
catch. The latter can be 
eliminated if the handle 
is of the type which wUl 
hold the door closed. 
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Time -Savers for the Mimeograph Operator 
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If your work requires the cut- 
ting of mimeograph stencils, here 
are three short cuts that will come 
in handy. The detail at the left shows a 
paper tab attached to one corner of the 
stencil for lifting it when it clings stub- 
bornly to the backing sheet. When typing 
a fresh stencil, bits of the material will he 
picked up by the type, which often re- 
sults in imperfectly formed letters. This 
may be avoided by dusting talcum pow- 



der over the stencil before putting it in 
the typewriter, and then removnng the 
surplus with a soft brush or cloth. When 
considerable ruling must be done on a 
stencil, use a draftsman's ruling pen. The 
points can be spaced quickly by setting 
them over a ruler, after which the pen is 
used as a stylus. 



Sjjring Gambrel Suspends Small Animals to Skin Them 

Here is a gambrel that is a help in skin- 
ning small fur-bearing animals. It is light 
enough to carry in the pocket and, when 
hooked over a limb of a tree, It holds the 
animal at a convenient height and keeps 
its legs spread apart » A 2 -ft* length of 
very stiff wire is given two or three turns 
around a 1-in. pipe or rod to fonn a coil 
in the center to give the gambrel a spring 
effect, after which an eye is formed on 
each end. Hooks are fastened in these and 
are pointed at the ends to pierce the ani- 
mal’s feet. A strong, swiveled hook is fas- 
tened in the center of the gambrel by 
means of a strip of heavy sheet metal, the 
swiveling action being obtained by insert- 
ing the hook through holes in the end of 
the strip and then bending the end of the 
hook at a short right angle* — Martin G, 

Winterton, Ft. Lewis, Wash* 
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Vacuum Cups Hold Small Washboard 
in Sink or Tub 




Largt Vucutriti Caps Attached tv L*gt vf Wawh 
board Kt*p it fram Slipping in T ub 



When small pieces are laundered on a 
washboard placed in the kitchen sink or 
bathtub, it is difficult to hold the hoard 
securely at the proper working angle. If 
a couple of vacuum cups are fastened to 
the ends of the washboard legs, this an- 
noyance may be eliminated. 



UtUiziug Waste Heat from Furnace 
Smoke Pipe 

In my home, which was heated with a 
hot-air furnace, the kitchen was not sup- 
plied with a hot-air pipe, and was quite 
chilly at times- To overcome this trouble 
and, at the same time utilize the heat ra- 
diated into the basement by the smoke 
pipe, I jacketed the latter with a length 




arPund Fornacf Smol^ Pipm Di- 
rmctM Wamto H<ta1 into Hontm 



of l(>-in* sheet-metal pipe and directed 
the waste heat into the kitchen through 
a hole in the floor. The jacket was closed 
at both ends with sheet-metal disks, the 
check draft in the smoke pipe being ex- 
tended as shown. A vent in the bottom of 
the large pipe allowed air to enter the 
jacketed part of the smoke pipe, where it 
was heated and then passed through a 6- 
in, pipe Into the kitchen. AIL joints in the 
smoke pipe should be cemented and then 
sealed with strips of asbestos paper. The 
jacket should also be covered with two or 
three layers of the paper to conserve the 
heat^ — E. R, Newman, Lincoln, Nehr. 



Chain Substituted for Shot 
When Washing Bottles 

When washing bottles, drop a short 
length of furnace chain inside to aid in 

cleaning. The 
chain takes the 
place of shot, 
which is usually 
used for this pur- 
pose, it does just 
as thorough a job 
of removing for- 
eign substances 
from the sides of 
the bottle, and is 
much easier to 
handle. 



Spring Clothespin Converted to Simple 
Electrical Switch 

In radio work or electrical experiment- 
ing where low voltages are handled, a 
sivitch that can be 
opened momen- 
tarily, but one that 
will keep the cir- 
cuit closed under 
normal conditions, 
often comes in 
handy. Such a 
switch can be 
made from a 
s p r i n g-t y p e 
clothespin. Simply 
drill the jaws near 
the end to take a couple of small, brass 
machine screws, which serve as contacts, 
and clamp the wires under the heads. 
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Winter Flower Garden Fits Your Window 
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Well insulated and fitted with a double - 
pane sash, this small conservatory pro- 
vides a place for a winter flower garden 
and also serves as a storm sash. It is fitted 
snugly against the outside of the window 
casings preferably on a window having a 
southern exposure. Strips of thick felt 
along the edges make a tight joint be- 
tween the casing and the conservatory, 
which is pulled up tightly with angle 
brackets, a tapered block, also covered 
with felt, being used at the bottom to get 
a snug joint at the sill. Any high-grade 
insulating board will do for the lining. If 
two storm sash are available they may be 
substituted for the double-pane sash, us- 



AHGif f>flACh£T& SCAEWED 
JuST INSIDE HOLDtHl^ 



ing thin strips of felt between the frames 
and screwing them logeLher tightly to get 
a dead-air space between. Be sure the 
panes are w'ell puttied. The sash are held 
in place with molding strips fitted care- 
fully. The soil box, w'hlch is filled with 
rich soil consisting of leaf mold, loam and 
manure, is provided with drain holes and 
sets in a shallow, galvanized sheet- iron 
tray, two 1-in. blocks being nuiled across 
the bottom of the box to serve as feet. 
The box should be painted a dark color 
to absorb as much warmth from the sun as 
possible, the conservatory being painted 
to match the window. 



Repairing Tube on Camera Bulb 

When the rubber tubing to the bulb of 
a camera shutter breaks or becomes worn, 
cut out the damaged portion and connect 
the severed ends 
with a bicycle- 
spoke nipple. 

When the head of 
the nipple is cut 
off, the remaining 
tube is just the 
right size to slip 
snugly into the 
rubber tubing. 
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^OR the craftsman;, 
hardwood veneer 
backed with Itraft paper has a variety of 
uses, especially because it will bend read- 
ily over relatively sharp comers. Besides 
being convenient to use for inlaying and 
overlaying work, it lendf itself admirably 
for covering old tables and dcskst making 
picture frames, serving trays, fancy waste- 
baskets and small boxes^ lamp shades, etc., 
the scope of which depends mainly on 
your owm ingenuity. Paper-backed ve- 
neer is available in a wide variety of light 
and dark wood so that you can obtain 
many pleasing combinations of color -and 
grain, and its cost even permits its use for 
covering walls. 

You can cut paper-backed veneer with 
a razor- blade knife, or sharp scissors. The 
bond between the paper and the wood 
and also a special adhesive, are waterproof. 
In applying -the veh^Sf^the wood side is 
sponged with cool water* and a thin coat 
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Accurate Fence for Circular Saw 
Is Made of Flat Iron 




Thit Strong Saw to Easily Attached and Can 

Be Made in Any Sixe Desired 



UnufiuaUy rigidt this saw fence is ideal 
for the homemade circular saw. It is made 
of flat iron, with the exception of the mov- 
able side member^ which is a piece of 
angle iron bent to a U-shape at the ends 
to fit over the edges of the table* All joints 
are loosely riveted so that they will pivot. 
The four short arms must be the same 
length, and they must be drilled exactly 
alike, otherwise the movable member will 
not remain parallel with the side of the 
saw table when the fence is adjusted. A 
bolt through the stationary side member 
and the slotted center arm is loosened to 
adjust the fence. A scale inlaid near one 
edge will help in setting the fence* 



Old Comb Converted into Skimmer 

Fitted with a 
handle, an old 
comb makes a 
skimmer that will 
often be found 
more efficient than 
a spoon or paddle. 
The comb should 
be curved upward 
slightly at the 



ends* If it is celluloid or hard rubber, it 
should be softened in hot water before 
bending. By riveting the handle of an old 
toothbrush to a comb^ you will have a 
skimmer that can be used in acids. 



Mud Scraper Made from a Clock Spring 

Made from a 
length of clock 
spring, this mud 
scraper will be 
found more effi- 
cient than the 
average paddle 
for cleaning shov- 
els, spades, etc, A 
piece of spring 
about 1 ft* long is 
looped and the 
ends taped to pro- 
vide a handle, A 
scraper of this kind is small enough to be 
carried conveniently in the pocket, and it 
wdll last a long time. 



Moislttre on Window Drained Off 
wilK Metal Trough 

Attached, to a window as shown, a shal- 
low brass or copper trough will direct 
condensed moisture outside instead of al- 
lowing it to run down on the sill, and pos- 
sibly onto the wall underneath, The sash 
should be kept raised slightly so that the 
water can pass under it easily* 
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Elrctric fan inttttlhd in Watl Sackt Oirt Damp Air 
and Kttpm Baz^mmnt Dry 



Damp Air Sucked Out of Basement 
Through Exhaust Pipe 

Installed in a basement wall in connec- 
tion with a large sheet-metal pipe» which 
extends down to within 6 in. of the floor^ 
an electric exhaust fan will suck damp air 
out of the basement and keep it dry* The 
pipe, which is the type used for hot-air 
ducts on furnacest is supported on flat- 
iron legs, and has an elbow at the upper 
end, the edge of which is flanged so that it 
can be bolted to a support around the fan 
opening in the w^all. To keep out insects, 
the opening is covered with screen wire* 
Also, it is provided with a rain shed, which 
may be thin wood or sheet metal. 



Corrugated Slides to Adjust Shelves 

Shelves of workshop cabinets will be 
adjustable to various levels if they are 
supported with strips of corrugated roof- 
ing on the sides of the cabinets as shown 
in the drawing. For a neat job, the shelves 

should be thick 
enough to fit the 
sunken parts of 
the corrugations 
snugly, and for 
this reason, the 
ends should be 
rounded, which 
can be done with 
a wood rasp. 




Cardboard Ruler Made on Typewriter 
Measures in Tenths of an Inch 

If you have occasion to make divisional 
measurements in tenths of an inch, and 
such a ruler or 
scale is not at 
hand, one can be 
laid off on a type- 
writer. Most 
standard type- 
writers are spaced 
to write ten char- 
acters per inch, 

U sing the apos- 
trophe character, 
insert a card and 
type this character repeatedly, completing 
the ruler by typing the inch numbers in 
their respective positions. 



Tool Rack from Ice-Box Shelf 

Jointed or forked tools, such as screw- 
drivers, chisels, etc., are held conveniently 
in this wire rack. It is made from an old 
ice-box shelf, which is cut in two and the 




Rach ttam Old Shelvtm to HO'td farh^d 

ar Jaintmd T 




parts mounted horizontally on a wall as 
shown. Or, they may be mounted verti- 
cally in case you have small handles on 
the tools that will drop through the rack* 





"IJOWLING” on a tablo top requires skill, pro- 
vides plenty of action and gives the entire 
family wholesome diversion on long, winter eve- 
nings, You count * ‘sir ikes"' and "spares** as in reg- 
ular bowling, but you play with a suspended ball, 
manipulation of which requires some of the precis 
sion of billiards^ Tlie pins are turned on a lathe and 
the game board is arranged to fold compactly, form- 
ing a box in which all the loose parts can be stored. 
Or, if desired* a game board that is portable, but 
not folding, can be provided. 

The ten pins and their arrangement is similar to 
the conventional bowling set-up, except that the 
triangular bank of pins points away from the player 
instead of toward him, and is located on one side 
of the center line. The suspended ball is W'eighted 
to four times the weight of a single pin and crashes 
through the bank of pins the same way as a bowling 
ball on an alley, after which it returns to the hand 
of the player. The ball must be swung in an ellip- 
tical path, hitting the pins on the return swing. It 
is this part of the game that gives rise to some in- 
teresting calculations. No matter from Vfhat point 
the ball begins its course, or how wide the ellipse 
traveled, the distances A and B, as shown in Fig, 7, 
are always the same. 

In the game, you can follow rules of conventional 



ThiM tablt-bawling samm in which a 
tniiAgiikg ffiTdii^Ar &Adr up-on 

a: of frn pfns* hat many painim 

tommon urilb th^ lexudI b^urlinf gams. 
The scares ere count e4 in the 
way, l^taytTM muet catculate the path 
af thm bail, tohich traumls in an elliptical 
path. Cartful playing with application 
to mahe the '*fpare*'^ cairnf, ur^ff help 
you get a high scoring average. T uio^ 
pin ehatSf much am **eplitp*'* and *‘fail~ 
raoJ*/* require grtattst accuracy. 



925 



926 



POPULAR .MECHANICS 




classed as a '^gutter ball” and consti- 
tutes a scoreless play in which any pins 
that may have been knocked over do 
not count. These rudiments will give 
you some idea how the game is played, 
but if you are unacquainted with con- 
ventional bowlings it is a good idea to 
visit a local bowling alley or a friend 
who knows the game so that you can 
familiarize yourself with the details of 
scoring. Regular bowling score sheets 
cart be purchased at 
amusement supply stores, 
or one can be perma- 
nently painted on a 
blackboard. 

The game table is made 
up of four panels of V4- 
in, plywood or hard- 
pressed board, and these 
panels^ laid out in their 
respective positions, are 
covered with a piece of 
S-oz, canvas, glued on. 
After the glue has set, the 
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The game hoard Con be tatded 
compactly to farm o bov in 
whith the pinMf hall, tripod and 
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(ufo hinged railMf which farm 
part of the ridwm of tht game 
baardt are folded together^ col- 
iapeing it to fortn a baift Be- 
fou>^ (fcfiula of assembly f and 
arrangement shooting the «inr- 
plicity of conetmciion.. in play- 
rnf, the knaahed doom by 

each awing are gathered rnto 
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bowling. Players alter- 
nate, swinging the ball 
twice at each turn unless 
all pins are knocked down 
with the first swing, which 
is a “strike," Getting all 
the pins down in two 
swings gives you a 
*^spare,” When a player 
makes a strike he counts 
the score plus the ten of 
the strike plus the num- 
ber of pins made in his 
next two swings. In case 
of a spare, he adds the 
ten of the spare to the 
score, plus the number of 
pins made on his next 
swing. Two swings — un- 
less a strike is made — ^ 
constitute a “frame” and 
ten frames make a “line” 
or game. If a pin is 
knocked over on the for- 
ward swing, if a player 
fails to catch the ball on 
its return swing, if the 
pins are missed entirely 
or if the bah strikes the 
leg of the tiipodj it is 
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surplus cloth at the edges is Irimmecl 
away and the end piece and side pieces 
arc mounted on the baseboard with wood 
screws^ the side pieces forming the end 
of the box when the game board is 
closed- Hinged to these stationary side 
pieces^ arc two extensions that complete 
the sides of the game board when it Ls in 
use. These are held rigidly to the edge 
of the end panel that comes directly un- 
der the tripod, hy means of bolts and 
wing nuts — two on one extension and 
one on the other. Notches in the edge of 
the end panels permit the bolts 
to be slipped in place readily. 

Besides serving the purpose of 
attaching the extensions rigidly, 
the bolts also hold the feet of 
the tripod. When the game 
board is to be folded* the bolts 
are loosened, ihe tripod is re- 
moved and the extensions are 



Thu tripod frain ffir bait iwinfM hat turo‘-pisi^ It'S* 

joint td tcgvthwr (j> /neafiK of bayonet~type fleovoK^. Wing 
TTui'j hoid tht tripod ftwt to thr holt* on the end* of tht 
hinged side fTlfnsjoii pieces^ The baif u}eigbs four liitief 
ajs Muc/t iiije d pm 



folded together so that they wilt be next 
to each other, against a cross batten which 
is screwed down permanently and bears 
the following instruction: “Gather All 

Toppled Pins Back on This Slat Before 
Making Second Swing.” Other details on 
the construction and assembly of the game 
board, such as the clip- and -dowel ar- 
rangement for holding the box closed, can 
be obtained by going over the drawings. 
The center line and the ball- suspension 
spot are marked with black ink or paint. 



Now for the accessories to the game* 
The belly of the pins is l"in in. m diameter, 
so they can be turned readily from IVi by 
114-in, stock* Maple is particularly rec- 
ommended, but beech, mahogany, or Aus- 
tralian gum can be used. The ball is 
turned from maple or lignum-vitse* al- 
though a billiard ball also serves the pur- 
pose* When a maple ball is used, it is 
heavily weighted with lead, as shown in 
one of the details. The hole is enlarged at 
its base to retain the lead, which is poured 
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when it is barely above its melting 
point, in order to avoid scorching the 
wood. The construction of the tripod 
is clearly illustrated. Bayonet- type 
sleeves are necessary on the legs, as 
the oscillations of the ball put a strain 
on the legs which would work straight 
ferrules loose, A swivel at the top of 
the tripod holds a length of picture 
wire from which the ball is suspended, 
another swivel being provided at the 
hall end. The pin baseboard folds as 
indicated by the dotted lines in one of 
the details. It is fitted with three 
dowels which are glued in place and 
project on the underside so that they 
can be set into holes drilled in the 
surface of the game board. This as- 
sures getting the correct position of 
the pins at all times. 

Now, let’s play swing hall. First, 
the tripod legs must he adjusted to 
bring the ball directly over the sus- 
pension spot, and the wire adjusted to 
hold the ball in. off the game board. 
Figs. I to 7 inclusive illustrate a few 
of the swings or ‘’shots.” Strangely, a 
strike will seldom result from a head- 
on hit of the king-pin. Fig. 2 shows 
the more scientific way to go after a 
strike. Two-^pin shots will crop up 
constantly in the play, and the player 
most adept at making them, thereby 
recording a spare, is the fellow who 
will win the most games, other fac“ 
tors being equal. Careful playing, with 
application to the technique of making 
the spares county, will aid materially 
in getting a high scoring average. 
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Increasing the Strength of Small Microscopes 




If yon have a small microacopo of 25S> 
to 300 diameters, it can be converted to 
ii higher powered instrument at no cost by 
simply Using paper tubes to extend the 
length of the barrel. Make the tubes from 
heavy paper, or get some cardboard lubes 
of a size to fit snugly over the upper end 
of the microscope. Black paper nr card- 
board is preferable. aUhough you can use 
any color and paint them black inside and 
out. Make up several tubes of varying 
lengths. In use^ merely remove the eye- 
piece, slip one of the tubes over the end 



of the microscope and put the eyepiece in 
the upper end of the tube, — Brantlyn 
Woolsey^ Ridgefield Park, N, J, 



Inexpensive Den Smoker that Will Drive Out the Game 



By merely working the handle of an 
auto- tire pump, you can force clouds of 
smoke into dens of small animals with this 
outfit. It costs nothing to build, and has a 
long hose that will direct the smoke into 
every pocket in the den. Get a large tin 
can having a tight-fitting cover. Solder a 
lire valve stem in the cover and a short 
tube in the bottom, the latter to take the 
long piece of hose. The smoke-producing 
material is held in a small can having the 
bottom perforated as shown. This mate- 
rial may be waste cloth sprinkled with 
smoke powder, which can be obtained from 
any firm that handles trapping supplies.— 
Martin G. Winterlon, Lewis, Wash. 



CWoods that are quite absorbent require 
a priming coat that is rich in linseed oil, 
with a small amount of turpentine added; 
while the less absorbent woods need only 
a small amount of oil but more turpentine, 
to help the oil penetrate the wood. 




With Thit Homemade Smoker, You Can forio 
Smoke mCo Bvery Poeket in Animal Done 



930 



POPULAR 3IECHANICS 



Old Razor Blade in Carving Tool 
Does Fine Detail Work 




Carving Toot Uata Razor Biadt*, Which Arm Shaped 
fo Sujf tho Work lit Hand 

For carving in fine detail on small mod- 
els and similar work, this tool has the ad- 
vantage over others in that it employs an 
old safety-razor blade, which can be used 
whole or broken up into shapes to suit 
the work at hand. The tool holder is a 
piece of brass slotted at one end with a 
hack saw^ and fitted with a machine screw 
to clamp the cutting blades in place. 



Paintbrush Protected with Tin Sleeve 

When a paint- 
brush is used fre- 
quently and is 
kept in a can of 
liquid to prevent 
paint from drying 
on the bristles, 
put a tin sleeve 
over the bristle 
end. Then, if the 
brush is left in the 
can for several days, the bristles will not 
be bent out of shape by the weight of the 
brush. The sleeve should be a little wider 
than the length of the bristles. 



Sagging of Workbench Drawers Stopped 
with Angle-Iron Slides 

If the drawers 
in your work- 
bench are loaded 
heavily and sag 
when pulled out, 
fit them with an- 
gle-LTOTi slides to 
extend beyond the 





rear end as shown. The guides for this 
installation are wide strips of flat iron 
screwed to the underside of the bench top, 
and spaced from the latter with pieces of 
wood or iron. If available, lengths of nar- 
row channel iron may be used instead of 
the flat iron. These are drilled through 
both sides so that the upper side can be 
screwed to the bench. 



Photo Negatives Held on Drying Line 
with Double Clothespin Clamp 

Glued together as shown, three spring- 
type clothespins provide a double holder 

for keeping photo 
negatives on a 
drying line. This 
is an improve- 
ment over the 
usual method of 
attaching a wire 
hook to a single 
pin in that the 
holder will not be 
dislodged by a 
slight movement 
of the line. The holder is attached by 
straddling the line with the legs of the up- 
per pin as shown^ or by clipping the jaws 
of the upper pin to it. — Frank W* Bone, 
Adrian, Mich. 



Screw Top on Sack Helps in Pouring 

As an aid in 
pouring poultry 
and stock feed 
from a sack, cut 
out the screw top 
from an oil can 
and tie it in the 
sack top. Besides 
enabling you to 
pour the feed 
without spilling it, 
the screw top pro- 
vides a means of 
quickly closing 
the sack. If the tops are cleaned thor- 
oughly before using, this idea is also handy 
in the kitchen where sugar, flour, salt, etc., 
are purchased in large sacks and removed 
when they are needed. A coat of enamel 
will help make the tops sanitary. 
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Lively Players Give Action to Football Toy 




Snappy and amusing^ this action toy 
causes two miniature football players to 
kick a ball back and forth between them 
when pulled over a floor. The wheels op- 
erate the pivoted kicking leg of each play- 
er by means of two lengths of clock 
spring, which project through slots in the 
base. These springs are fastened to a slid- 
ing drive rod, which is moved back and 
forth by the crank axle or drive shaft of 



one pair of wheels. "Wire staples, driven 
into the base to straddle the slots* act as 
triggers to snap the springs against the 
kicking foot of each player* The ball is a 
celluloid table -tennis ball drilled to slide 
easily along a curved length of piano wire, 
each end of which is anchored in a hole 
drilled obliquely into the base beside the 
players. These are scroUsawed from thin 
plywood or cigar-box wood. 



Portable Photo Lab for Amateurs Slips over the Bathtub 



Are you one of the many amateur pho- 
tographers who are handicapped by lack 
of suitable space for a darkroom? If soj 
this portable equipment will enable you 
to do the work in your bathroom. A rack 
to hold the trays fits over the bathtub, 
stops being provided on the underside so 
that the rack cannot slip out of place, A 
handy faucet, fitted to the edge of the 
rack, can be connected to the bathtub 
faucet by means of a rubber hose. The 
ruby lamp can be moved to any conven- 
ient position on a taut wire suspended be- 
tween two posts that are slipped into place 
at each end of the rack. With this ar- 
rangement, all spilled liquids will drain 
into the tub and it takes only a few min- 
utes to clean up and store the equipment 
when the work is finished. 



^[An old card table with the top removed 
serves nicely as a frame on which to make 
a hooked rug; it is just the right height 
for working, and can be folded up and 
stored when not in use. 




Set 4fi y«trr ffaf-hfub* Which Holds Traye 

and Faucwtf Quichiy Contfmrtm th* Bathroom into a 
Photographic Darkroom 







Wing 



/^UTSTANDING among colonial 
reproductions, this wing chair 
is upholstered neatly to provide real 
comfort, and its pleasing, quaint de- 
sign adds coziness to any room. 

Construction of the chair frame is sim- 
ple. Maple or knotty-pine lumber is 
matched for grain and jointed to form a 
panel large enough to make both side 
pieces, Fig. 1. Tight joints are essential, 
so be sure to make them slightly lower in 
the center than at the ends, as the shrink- 
age is greatest near the exposed end grain. 
It is advisable to dowel the joints at inter- 
vals to assure their holding under strain. 
To locate the dowel holes so that they %vill 
not be exposed in the sawing, a full-size 
pattern is made from the squared drawing 
shown in Fig. 3, This pattern is marked 
out on the pieces. After the glue is dry 
and the surfaces have been planed, the 



design is again marked out on the panel 
and the sides band-sawed to shape. If 
the panel is too large or unwieldy to 
handle on a power saw, cut it apart 
along the dotted lines with a hand saw 
as In Fig, 1, The center cut should he 
made last, using a keyhole saw. 

The frame, which carries the seat, is 
shown in Fig. 2. Any sound lumber is 
suitable, as it is covered by the sides 
and upholstery materlaLl. Screws, glue 
and corner blocks arc used to get rigid- 
ity. Before attaching the side panels to 
the frame, holes for the feet should be 
made. The front feet are turned to the 
shape shown in Fig, 4, and are glued 
into holes drilled in the blocks at the 
front corners of the frame. The rear 
feet are band-sawed from hard 
maple to carry the curved line of 
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the back. A squared drawing of this form 
is given in Fig, 5, In order to have the 
back of the foot flush with the chair back, 
at the top, a shoulder is cut on the fool. 
Also, a similar shoulder is cut on the side, 
but here the foot is flush only at the ex- 
treme rear comer. To avoid having two 
thicknesses of the stock to span, tlius 
leaving a weak tenon, the frame and cor- 
ner blocks are notched out for the tenon, 
Fig. 5. 

Having assembled the feet in the frame, 
the side panels may be glued and screwed 
into place, provided the formed top rail, 
side cleats and bottom rail have been 
made previously and fitted, as shown in 
the assembly drawing, Fig. 7. The exact 
length and bevel on the ends of these 
piece.«i can he determined best by trial. 
Short dowels and glue are used to fasten 
the horizontal members, light angle brack- 
ets being used to reinforce these joints. 

The arm rolls, shown in the detail, are 
planed to shape by screwing them to a 
strip of waste stock so that they may be 
held in a vise as sho^^Ti in Fig. 6. Dimen- 
sions and method for mounting these 
pieces are shown in the detail drawing. 
After the arm rolls are mounted, the top 
edge should be rounded carefully with a 
plane, or file and sandpaper^ to conform 



to the shape of the roll. Wlien the frame 
has been sanded, it may be stained and 
finished. 

Next comes the upholstering. If the di- 
rections are followed carefully, you will 
have no difliculty in getting a workman-- 
like job. First, you will need a seat frame 
on which to stretch the foundation of 
wehhing. This frame fits inside the main 
frame and rests on the comer blocks. The 
dimensions can be obtained from Fig. 8. 
Almost any lumber that is sound enough 
to hold tacks is suitable. Nails are used 
to fasten the comers. Webbing 3^/^ in. 
wide should be spaced about equidistant 
on the frame so that there are three inter- 
woven pieces running in each direction. 
Do not cut the webbing into lengths until 



9SS 




934 



POPULAR MECHAXUS 









DdWtLS \ 



ROUNDED 

CiOiiES 



inOlE FOR foot 
CORNER aiGL* 



SEAT FRAI^L 
TWlNL>. 






\ Jit Cl-CWl' 

HITCH 

/ If KfiOTS 



ID-OI 



se 



seven 



beveled tq 

FJr SIDES 



£ SQUARES 






XaRM roll 

m DDlAiELLD AND 

I oloeddni 



VUEBBlI^b 



FRONT 



folding over as described. 

Nine springs-arSnised in the seat 
These may be purchased for about 
cents a set, or they may be taken from 
old automobile or chair cushion* 
spring Is fastened at the intersection of 
two pieces of webbing by means of strong J 
twine, which is sewed through the web- 
bing with a large needie. The usual prac- 
tice is to make the thread continuous, ty- 
ing it at each spring. After the springs 
are mounted, the frame is reversed so 
that they may be tied. The springs, which 
are about twice as high as the frame, at 
this stage, must be compressed until they 
are about level with it. This is accom- 
plished by tying. Make a knot in one end 
of your twine, drive a 10-oz. tack 
through it, and fasten it into the 
edge of the frame on a line with 
the center of a spring. Stretch the 
twine across the springs to the 
opposite side of the frame and 
pull down until they are level 
with the top of the frame* Adjust 
them so that they stand verticaL 
Now grasp the twine and the 
spring nearest the fastened end 
with one hand, and, with the oth- 
er hand, pass the free end of the 
twine down inside of the spring, 
then up on the side of the fas- 
tened end and to 
the right, down in- 
side of the coil 
again, up on the 
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it has been installed, as you 
will need the additional mate- 
rial for stretching. The proce- 
dure is as follows: With the 
webbing extended over the 
edge of the frame about 1 in., 
drive in three tacks. Then fold 
the end over and drive in four 
more to hold the first end. Now 
carry the piece across the frame and insert 
a stretcher block, which has been made 
previously, so that the square edge rests 
against the frame and, when pulled down 
horizontally, stretches the webbing as 
shown in Fig, 9. Stretch the three pieces 
running across the frame first, then re- 
peat in the opposite direction, weaving in 
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opposite side and to the left^ and through 
the loop thus fortned^ pulling tight to form 
a clove -hitch knot. Pull the twine tight, 
and form a similar knot on the opposite 
side of the same spring, this time 
passing the twine down on the out- 
side first, then up on the inside. 
Proceed with all of the ties in a 
similar manner, spacing the tops of 
the springs the same as they are on 
the bottom and fastening the 
twine to the edges of the frame 
with tacks. The springs are tied 
at eight points. The top of the 
spring assembly is covered over 
with burlap, securely tacked 
along the edges of the frame, 
and sewed to the springs. Over 
the burlap, a layer of cotton 
wadding is used to give a smooth , 
surface. This, in turn, is cov- 
ered with some dark cotton ma- 
terial, the edges of which are car- 
ried down and tacked to the outer 
faces of the frame. 

The front rail of the chair frame 
is padded and covered with the 
upholstery material, as shown in 
Fig. 10. The material, without 
paddin g, is carried around the 
ends of the frame to meet the 
large side pieces, which carry the 
arms. After this operation is fin- 
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ished, the seat frame may be 
dropped into place and fastened 
to the corner blocks from below 
with long screws. The black cam- 
bric dust cover tacked across the 
bottom finishes the seat springing, 
as shown in the sectional draw- 
ing, Fig. 11. The loose seat cush- 
ion is the next job. As a founda- 
tion, a set of unit springs, which 
are simply coil springs sewed into 
burlap cells, are used. A 22^ by 
22^ -in. unit is about right Units 
can be purchased ready made for 
a nominal sum or, if you do not 
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wish to go to this o?i- 
peiist^p a cushion of 
tow or cotton may be substituted, although 
this will sacrifice some of the comfort. The 
spring unit is covered with a casing of un- 
bleached muslin of approximately the size 
and shape of the frame^ and about 4 in. 
high* The edges of this casing should be 
boxed or squared^ leaving a seam open at 
the back through which cotton wadding 
or tow is inserted around the unit and 
distributed to form a square^ edged cush- 
ion. After sewing up the back seam, the 
cover of upholstery material is made and 
slipped over in a similar manner* The 
edges of this cover are boxed and corded 
as shown in Fig* 12. 

The back cushion is formed in much the 
same way as the seat, except that it is 
mounted on a frame of the type shown in 
Fig. 14. Webbing strips, spaced about 1^ 
in. apart, are first stretched across the 



hack of this frame, after which a 
spring unit about IT by 25 in. in. 
size, cotton wadding, muslin and 
covering material are installed. 
All of this material, with the ex- 
ception of the springs, is Lacked 
to the frame at the bottom and 
both sides while the frame is out 
of the chair. The frame is now 
set into place and screwed to the 
side cleats from the back, after 
wliich Low and cotton are filled in 
at the top, as shown in Fig. 15. 
Then the muslin and covering 
material are stretched over the 
curved rail and tacked on the 
back. Fini.sh the back by tacking 
some of the upholstery or other 
material across the frame as shown in Fig. 
13. Owing to the curve of Lhe side pieces 
it is necessary to tack a filler strip along 
the bottom edge to produce a straight line 
across the bottom, 

A colonial chair would not be complete 
without one of the pleasing little crickets, 
which were so popular at that time. Fig. 
17 gives the dimensions for a cricket, 
which should be made of the same mate- 
rial as the chair. The legs are turned to 
the pattern showm above Figs, 16 and 17, 
and are made long enough to extend en- 
tirely through the top, into which they 
are wedged as shown in Fig. 18. A con- 
venient method for laying out the oval 
top is shown, Mark off on a piece of card- 
board the distance X equal to C - O and 
the distance Y equal to A - O* Mark these 
points on both sides of the cardboard. By 
placing the cardboard so that these two 
points are always at the axes, a series of 
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points on the ellipse can be obtained* 
Drilling the holes for the legs is difficult 
unless a jig like the one shown in Fig. 19 
is used. The jig is clamped along the di- 
agonal lines of the piece, using a block of 
scrap at the back to prevent splitting out 
the face. A convenient jig for cutting off 
the legs at the required angle is shown in 
Fig* 18. The hole is drilled ]ust deep 
enough so that the saw will cut at the 
proper point. The block is held in the 
vise during the operation. 



Elbow Prevents Clogging of Drain Pipes 



Instead of using 
a screen to pre- 
vent drain pipes 
that lead from 
fishponds, sumps, 
etc*! from getting 
clogged by float- 
ing debris, add an 
elbow to the in- 
take end of the 
pipe and turn it 
down. The opening of the drain pipe is 
then always below the level of the water 
flowing out of the pipe* 
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Hinged Holder ProtecU Steel Tape 
Used on Workbench 




Stmml Tape on to Prtvtni Br<okag€f 

It Handy around the Vf'orjtbcfTcfi 



Mounted on the wall above a work- 
bench, a steel tape not only enables you 
to take accurate measurements more 
quickly than can be done with a scale or 
carpenter’s square, but it is less likely to 
be broken. The tape is mounted on a 
hinged base so that it can be swung around 
to conveniently reach various positions on 
the bench. Wood blocks hold the tape case, 
which is removed by loosening a thumb- 
screw in one of the blocks. — W* C. WUhIte, 
Edelstein, 111. 



to the regular support posts* When not in 
use, the line can be raised up out of the 
way and held with a screw eye and 
screen" door hook in each post and bar.-^ 
E. T* Gunderson, Jr., Humboldt, la* 



Can Lids Loosened with Pry Bar 

If you have tried to pry off the lids of 
paint and sirup cans* you will appreciate 
this little tool, which loosens the lids in a 
jiffy, tt is made 
from a 8 or 8- in. 
length of flat iron, 

One end of which 
is beveled and 
bent as shown. If 
a can is to be 
sealed again with 
the lid, it is best 
to gradually loos- 
en the latter all 
around instead of 
trying to pry it off 
from one position, 
which is likely to 
bend the lid so 
that it will not fit 
tightly. 



Microscope Mounts Save Time 
and Storage Space 

A quick and inexpensive method of 
making microscope mounts for viewing 
minerals is to use glass slides. A small 
square of black cover paper, obtainable 
from any printer, is mounted in the center 
of the slide with transparent household 




Clothesline Raised Out of the Way 
with Adjustable Post 

As a clothesline 
must be fairly 
low to hang up 
clothes, it is often 
a source of much 
Inc o n venienee 
when not in use. 
To make the line 
adjustable in 
height, it is fas- 
tened to two hard- 
wood bars, which 
slide in U-shaped 
metal pieces 
screwed or bolted 




Microtcop* Mouittt Madt from SliJrs for 

Vjaidrnf Spvcimrnc of Minerala 

cement, after which the specimen* about 
one- half the size of a pea, is attached in 
the center of the paper with a drop of the 
same material, A label, containing the 
name and variety of the specimen, may 
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Felt Pad Qit Sprin«*Brass Clip Silence* vf 

Afeta1*Catting Saw 

the saw frame. The pad dampens vibra- 
tion of the saw^ which catises the singing 
noise. — Kenneth Murray* SturgLsj Mich. 



CWhen glass push pins are used to hang 
pictures, dip them in enamel to harmonize 
with the color scheme of the room. 



*'Shock Absorber” for Dog^s Leash 
Made of Inner -Tub^ Strip 



spring or' Aubbar Band rn Dog'm Ijaaeh /iheorh* 
Shath* an tf» Neek Wften It /# Tied 



If you keep your dog tied with a leash, 
insert a short length of heavy inner tube 
or a spring to cushion shocks when the 
animal, in running to the end of the leash, 
suddenly takes up the slack. The band or 
spring may be tied in the leash, as shown, 
leaving Z or 4 in, of slack in the latter, or 
it may be tied to the end- Still another 
way is to cut the leash In the center and 
tie the band to the severed ends. — Leonard 
Mitchell, San Francisco, CaiJi, 



then be cemeted to the slide. Such mounts 
should be viewed under the lowest powers 
of your microscope by direct illumination. 
—Hence J. GrURth, Dallas, Tex, 



'^Singin^” of Circular Saw Stopped 
with Felt- Pad Sound Absorber 

‘'Singing^* of a metal*cutting saw may 
be silenced by a small felt pad, which is 
held lightly against the side of the saw by 
means of a spring-brass clip attached to 
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Even Margins Trimmed on Photos 
by Following Shadow of Knife 



An effective 
method of obtain- 
ing even margins 
on photo prints is 
to place a large 
lamp above the 
trimmer so that 
the knife casts a 
shadow on the 
photo at the exact 
spot where it will 
fall. This method 
is especially handy when trimming prints 
on double- weight paper, which is too 
opaque to transmit a shadow from a lamp 
placed underneath the trimmer. — Neil W. 
Northey, Loma Xinda, Calif. 



Roll Maps Locked with Tin Clips 



Instead of using rubber bands to keep 
large maps from unrolling, rig up a couple 
of tin clips as shown. Tlie projecting ends 
of the map sticks are slotted with a saw 
and the clips are inserted into the slots 
of the lower stick, being fastened in place 

with a single 
brad which acts 
as a pivot or 
htnge^ When the 
map is rolled, the 
projecting end of 
each clip is swung 
to engage the open 
slots of the upper 
stick, locking the 
two so that the 
map will remain 
rolled. 
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Simptv tn^trummntt Madm ftiirn Mirtet and Catpifl- 
Lmtfalf Which "WaM Found Uxttul in Sxinfcyin^ 
Farm Rottom I^^ndr 



Surveying Imlrunieni Improvised 
from Carpenter^s Level 

In surveying the bottom lands of his 
farm I a man improvised a practical in- 
strument from a carpenter’s Icveh pocJcet 
mirror and a couple of screw eyes. The 
mirror is soldered to a U-shaped wire, the 
legs of which are inserted in holes on 
each side of the spirit glass, the screw 
eyes being driven into the level in the 
positions shown. By adjusting the mirror 
to a 45® angle^ it is possible for the opera- 
tor to level the stick on a camera tripod 
as he sights through the screw eyes to- 
ward an objective point established ahead. 



tIAlummum foil in which camera film is 
wrapped can be cemented to wood model 
parts to give them the appearance of metal. 



A Masterpiece in Ship Models 




Hundred* af ptan* /or mony nther prpjmctr 
lieted in 0(1 r 80 -pp. hoahStt “What lo Mofco" 
which wiU bt rent fur He postpaid^ Atau CantainM 
iniorntatiOn on lOorJ^bcnrA roiicf ructrojr^ tout* yUu 
need, hpw to /if* Mawt, muh* uw«d /omCOj epin 
metoij correct rneaearemmnts, etc. 



Do WOiit a. blodoL of Ono of th« 

outfttimdins worsbipo In bUtorr? U build 
ihe “Sovorolfn of the Soui/’ Complalt infor- 

motloD DD the canolruction of thi.K ornotoly 

decorated^ and blfhly picturesque model, 34 
tu. loay ond Z6 In. liiyh over all, Ls civen in 
our blueprints SZS to 835 Inch, priced at $1+50 
per s«C. Descriptive teat In bound book, $t.D0 
additiooel. 

OTHER WORTH-WHILE MODELS 

**FtyinM Cfoud" Clipper Ship — 70a'Tt4A; No 
collectiDD is complete -witbmit n clipper. 
Complete with fulLsiHi lift templates — 

Afooji'*^T 17*71 SA Model nf boat used 
by Dutch Seeman, Henry Hudion — $1.00. 

^Mo>/Touier*‘ — Sfl7 : Midget replica of ship 

which anchored at Plymdutb Rock^2Sc. 

'^5ai^anitab’'^-6B9: First steam-driven boat to 

cross the Atlantic. l4-in. model'— £5c. 

Viking Ship Model — AaSi Used by Norsemen 
In early eaploratiana, 1 4^ in. hull — 25c+ 

**Santa jfforfa^^ — 759 1 SimpLiHed desLffa of Co- 
lumbus* Haiisblp. About ifi in, louf — 2Sc. 

Ftrnsacoln*' — S63 and Be4± Midget de- 
sign of l0*0D0-ton treaty cruiser — 50c. 

Froirtc Schooner — 729l Model is quaint re- 
minder of ’Cnvereil-wa^On dayi. Wafon witb- 
aut top, 5^ In. Ion . 

Model Cotonfat Cannon — BBS: Perfect lO-in. 

miniature of |fun* used during day* of 177B. 
Turned braas and wood — 23c. 
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CTURDINESS and accuracy are incor- 
^ porated in this inexpensive, roller- 
bearing grinder^ which you can make 
From an old auto -differential assembly* 
The grinder will take wheels up to 12 in, 
in diameter^ and it can he made either in 
a floor or bench type. The work can be 
done with ordinary tools with the excep- 
tion of a turned wheel shaft, which 
is substituted for the axles, the 
latter and the gears being dis- 
carded. The original grinder was 
made from a model-T Ford dif- 
ferential, although you also can 
use the housing from a model-A 
Ford or a Chevrolet* 

When you take the assembly apart, save 
the bearings and the thrust washers, 
which are used on the new shaft. With 
these parts at hand, get a 24-in* length of 
cold-rolled steel, in. in diameter, which 



is used for the shaft. Rough, 
cast-iron disks, commonly 
known as building washers, 
are cheapest for the four wheel 
cohars needed. To make the 
drive pulley, shown in Fig. 1, 
four hardwood disks are bored 
to a drive fit over a bushing 
made from a 3-in. length of 
brass tubing having an inside 
diameter of in. and a Vfe- 
in. wall* Use glue between the 
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disks and clamp them 
tightly until dry. Then 
drill through the side of 
the pulley and bushings 
and tap the hole to take 
a standard headless set 
screw. Fasten the pul- 
ley on the shaft. If a 
lathe is Tiot avaUable. 
have the shaft and col- 
lars machined to the 
dimensions given in Fig, 1. The pulley can 
be left on the shaft and be machined in 
the same operation. Note that each wheel 
collar is recessed Mn in, on the fiat face 
which goes next to the wheel. This is im- 
portant. It is equally important that the 
faces of each collar be machined exactly 
parallel to assure that the grinding wheels 
run true. The finished collars are then 
bored to a snug, sliding fit over the outer 
ends of the shaft. 

Fig* 2 shows how the housing Ls cut 
away on top and at the ends to provide an 
opening for the drive belt and a rigid 
support for the spindle. The upper de- 
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tail gives an over-all finished length of 
13% in*, but it is better to make this 
roughly 14 in. to allow for irregularities in 
sawing off the ends. Note the collar inside 
the housing* This is the retaining collar 
for the outer end of the roller bearing and 
is already brazed in place. Also, note that 
the housing projects slightly beyond the 
collar^ which allows room for a felt grease- 
retaining washer* The opening for the 
drive belt can be cut at a point opposite 
the propeller shaft sleeve, or you can ar- 
range it so that the machine can be driven 
from the back. Before assembly, drill and 
tap holes into the housings directly above 
the bearings to take standard pressure 
grease fittings as in Fig* 3* 

To assemble, place two of the original 
steel washers taken from the differential 
assembly on the spindle, one on each end, 
and slide them up against the inner shoul- 
der* Place the bearings in position with 
one end against the washer. Then slip on 
the two halves of the housing and bolt 
them together. Drill four holes through 
the housing to take %-in. iron rods, Figs. 
4 and 6, which support the guards on one 
side and the tool rest on the other* As 
these holes pass through the housing at 
an angle, it is best to drill them with a 
“Htt-in. bit, and then enlarge them with a 
reamer. In order to tighten the bolts ef- 
fectively, sleeves are cut from ^-in. pipe 
and placed over the threaded ends of the 
rods between the flat-iron supporting bars 
and the housing as in Figs. 4 and 6. One 
end of each sleeve is beveled so that it fits 
snugly against the housing. The assembly 
of the wheel guards is shown in Figs. 8 



and the latter giving the essential di- 
mensions. The wheel guard is bolted to 
the supporting bar at the back. It is not 
fastened to the housing. The balance of 
the assembly for the floor-type grinder 
with overhead belt drive is clearly shown 
in Fig* 5, while the bench type is shown 
in Fig. 7. 

Safety requires that the speed of 12-in. 
grinding wheels should not exceed 2,000 
r.p.m.; 1*S00 r.p.m. is better for a wheel 
of this diameter. Smaller wheels can be 
driven at proportionately higher speeds. 



Lantern Attached to Brakentan’s Arm 

To keep both hands free for his work, a 

brakeman fastens 
the electric lan- 
tern to his arm. 
The handle of the 
lantern is slipped 
over his arm, and 
the bottom is fas- 
tened to his wrist 
with a heavy rub- 
ber band* 
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Pipe Puf hffj rnte Stored Grain Oarriwe Thermometer 
to Check Temperoture end Worn of Heating 



Checking Temperature of Stored Grain 
to Prevent Heating 

A farmer who sometimes experienced, 
losses by having his grain heat and spoil 
in the bin, rigged up this tool to check its 
temperature^ A length of %’-in, pipe with 
a pointed wood plug in one end was 
pushed into the grain so that a thermome- 
ter could be lowered inside with a string. 
The thermometer was left in the pipe for 
several hours, or overnight, before taking 
a reading. 

Plunger on Speed Wrench 
to Expel Nuts 

Greasy nuts and 
cap screws that 
ordinarily stick in 
the socket of a 
speed wrench are 
expelled with this 
plunger attach- 
ment, Saw off the 
shank of the 
wrench and, in its 
place, braze a 
piece of Vk-in. 
pipe. To the end 
of this, braze a 
wrench socket of 
the size desired. 
Then run a length 
of stiff wire or 
small rod through the pipe and socket and 
out through a hole drilled in the end of 
the wrench as shown. This serves as the 



plunger and is fitted at the upper end with 
a knob, under which is a small compres- 
sion spring* — G* E. Stillwell, Atlanta, Ga. 



Split Spout on Oil Can Prevents 
the End from Clogging 

When oiling 
o u t-o f-t h e-wB y 
bearings on apiece 
of machinery, the 
spout of the oil 
can is sometimes 
accidentally 
jabbed into grease 
or dirt, which 
clogs the spout. 

To prevent this^ 
split the end of 
the spout and bend the two pieces to a 
wedge shape as shown, leaving the spout 
openings at the sides. 



Waste Box for a Paper Cutter 

A workbench on which a paper trimmer 
is used will he kept tidy if the latter is 
mounted on a wooden box to catch the 
waste. The box should be several inches 
longer than the trimmer, which is fas- 
tened to it with triangular pieces of sheet 
metal. The box shown in the photo is fit- 
ted with a sliding lid, which is kept closed 
when the trimmer is not in use to prevent 
the waste from being scattered, — Guy A, 
Eafuse, Bridgewater, N, S*, Canada. 




Paper Trimmer kfattnteil on Box, \it/^hich Cotchem 
Refuae and Keeps Workbench Clean 
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Old Lathe Improved with Auto Transmission 




Lathes with cumbersome 
countershafts may be con- 
verted inexpensively into 
compact units by using an 
old auto transmission. This 
enables you to reverse your 
lathe, or to drive it forward 
at any one of three speeds 
by merely stopping the mo- 
tor and shifting a lever. Get 
a transmission that is in 
good condition. ’Wash out 
the old grease with gasoline 
and refill it with fresh lu- 
bricant. The method of 
mounting the assembly de- 
pends on your lathe. Usu- 
ally this can be done in a manner similar 
to that shown. SL^es of pulleys will be 
governed by the speeds at which you wish 
to drive the lathe. The drive pulley is 



mounted on the front end of the transmis- 
sion shaft, while the pulley for driving the 
lathe is keyed to the rear end in the posi- 
tion occupied by the universal joint 



Wheeled Feeding Trough Is Easily Moved in Hog Pern 

As an aid in moving hog-feeding troughs, 
which must be done at intervals to pre- 
vent mud puddles fmm forming around 
them, they can be fitted with a pair of 
wheels, such as those taken from the 
trucks of an old binder. The wheels are 
mounted on a pipe, which serves as an 
axle, and is attached to one end of the 
trough. This arrangement will permit the 
trough to be wheeled about when the op- 
posite end is lifted from the ground. Legs 
should be attached to raise this end of the 
trough to a level position. 



f[A piece of rosin stirred into melted bab- 
bitt will make it flow better* 
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Using Your Drill Pross io Cut 
Teeth on o Blank Gear 




Iff fh* Abs'eacc af a Afillirig Machine^ You Csn Cut 
Teeth OJt tt Bifink Gear with a Orill Pres* 



For experimental work, or in an emer- 
gency^ a gear can be made on a drill press. 
The old gear, which is used as a pattern, 
and the gear blank are fastened together 
with a tight-fitting arbor* This is import- 
lant, as the pattern must not shift or turn 
on the blank once the work is started. Se- 
lect a drill bit that will fit loosely between 
the teeth of the gear to be copied, and 
drill the blank. One hole between each 
pair of teeth is sufficient if the new gear 
is to be the same size as the pattern. In 
some cases^ if accuracy is not critical, or 
if the new gear is for temporary use, it 
may be made slightly larger than the pat- 
tern, and two boles drilled between each 
pair of teeth as shown. The teeth are then 
filed smooth to the correct bevels and the 
new gear is hardened* — Walter Evans, 
Buffalo, N, Y, 



Fire Doors Closed 




Automatically 

Fire doors, 
which have been 
propped open for 
ventilating pur- 
poses, become a 
hazard when left 
in this position 
unless some pro- 
vision is made to 
assure their 



prompt closing the instant fire breaks out. 
If the door is held open by a chain con- 
taining one or more fusible links, which 
melt at a temperature of 170® Fahr., the 
door will close automatically when this 
temperature is reached. The alloy for the 
links is made by melting together cad- 
mium, 1 part, lead, 1 part, and tin, two 
parts* The mixture is cast in thin rods, 
which are bent to form the links. 



Keeping Horizontal Flags Unfurled 

On certain construction jobs it is some- 
times necessary to mount a flag horizon- 
tally, suspending 
it from a cable or 
brace rod. In this 
position, the wind 
often wraps the 
flag around the 
cable so that it 
cannot be seen. To 
avoid such trou- 
ble, stitch a small 
pocket at the tip 
end of the flag* It 
takes but a mo- 
ment to drop some 
sand, pebbles or 
other weight into the pocket to hold the 
flag unfurled. 




To Distribute Heat in Shop 
or Garage 




ELUTMC F 



COIP 



Quick and uni- 
form distribution 
of heat in a shop, 
garage or store, 
which is heated 
by a pipeless hot- 
air furnace, can 
be had by arrang- 
ing two oil drums 
and an electric 
fan as shown. The 
heads and bottoms 
of the drums are 
removed, and one 
side of the hori- 
zontal drum is cut out to fit snugly over 
the top of the vertical drum. When the 
assembly is set over the hot-air outlet, a 
fan in one or both ends of the horizontal 
drum distributes the heated air* — Elmer 
A. Vandrey, Truman, Minn* 
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Recomm<»nded by a man with 15 years 
experience in grinding skates for profes- 
sional skaters, this method of altering a 
skate holder so that it can be adjusted 
vertically comes in handy when grinding 
skates that liave curved edges or tapered 
blades^ To make the alteration, drill ver- 
tically through the lugs which support the 
rod carrying the clamps. Then, with a 
round file, elongale the rod holes iti the 
lugs to allow the rod to move in. ver- 



tically. A strong compression spring, held 
by a set screw in the lower end of tiie lug, 
bears against the rod and a wing screw, 
tapped into the upper end of the lug, com- 
presses the spring. Movement of the 
screw gives a positive vertical adjustment 
for centering against the grinding wheel. 
For grinding figure skates, two stones are 
used, each 1 in. wide and in. in diam- 
eter, one, a 100-grIt stone of medium 
hardness and the other an India oilstono. 



Tool Drawer with Folding Handle Is Carried to the Job 



In a large shop or garage where tools 
are kept in cabinet or workbench drawers^ 
mechanics will save time if the draw'ers 
are provided with carrying handles. Then, 
instead of looking through a dravrer for a 
few tools needed to make a certain repair, 
they can carry the drawer to the job, thus 
saving extra trips to the bench for tools 
that were forgotten. The handles may be 
lengths of iron rod of suitable diameter, 
bent to the shape shown in the drawing* 
The end of the rod projecting from the 
front may be bent into a ring to form a 
drawer pull. 



CA concentrated solution of tartaric acid 
and w'ater is efficient for removing most 
shop stains from the finger nails. 
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RLAME ADJUSTMENT 



REDUCING FIAME'TOO MUCH ACETYLENE 
PRODUCES BFOTTUE WELOS 

A 



A NORMAL FLAME- MIXTURE CORRECT 



CompMt W *ld~ 

ing Oirf/7t Which 
{itcladBt QatigeM, 
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and It Capable of 
Handling Ail Or- 
dinary Repair 
Jobt, CoMtt obaat 
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OXIDIZING FLAME-TOO MUCH OXtGEN’ 
BURNS METAL 



0xyacetylene 



By C* A. CROWLEY 

methods of using it are simple and skill 
can be acquired quickly by anyone who 
will observe the simple rules and methods 
explained in this article* 

For general welding purposes the stand- 
ard oxyacetylene welder of the type shown 
here may be relied upon to give satLsfac- 
tion. To put the welder into operation^ 
the tank valves are opened while the hand 
screws in the regulators are loose. The 
hand screws on the gauges are then ad- 
justed by screwing in until the pressure 
required for the job is indicated by the 
working gauges. The other gauges indi- 
cate the high pressure in the cylinders* 
The working pressure required for any 
particular job depends upson the size of 
the tip used. One of the tables indicates 
the pressures that have been found suit- 
able for a variety of tip sizes. This table 
also Indicates the proper tip to select for 
jobs of different thicknesses. With the 
pressure adjusted, the acetylene valve on 
the torch is opened and the gas ignited 
with a sparkcr* Matches should not be 
used. Next, the oxygen valve on the torch 
is slowly opened until the dame acquires 
the appearance shown in Fig. 1, detail B, 



I F YOU have worked with me tab you 
* have undoubtedly had some jobs in 
which the short cuts of welding would 
have been a great advantage, A complete 
oxyacetylene welding outfit, including 
gauges^ torcht etc*» capable of handling all 
ordinary repair and shop construction jobs 
can be purchased for less than $50. The 



Adjustijig the FIs we 

The knack of adjusting the gases to pro- 
duce a good welding flame should be ac- 
quired by practice. Detail A, Fig, 1, shows 
a reducing flame produced when an ex- 
cess of acetylene is being used. It can be 
recognized by the feathery edge of the 
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Rt'etilafing Caugrs Are. Delicate Pr-etisiafl fnttru- 
mcnta and Shauld Be Repaired Onty hy Expert*; 
Rfghtt Strong Point* iji Shett-Meto} Mud* 

Cheaply and Rapidly with an Oxyacetylene Torch 

white luminous cone. This flame tends to 
introduce carbon into the weld and pro-' 
duce hard spolSn, It is undesirable, except 
in certain cases, which will be pointed out 
in connection with nickel-alloy welding. 
Detail C shows the appearance of a flame 
produced when too much oxygen is used. 
This flame has a short pointed, white cone. 
Welding with an oxidizing flame burns 
the metal and renders the weld weak and 
useless. Detail B shows the appearance of 
one neutral or normal welding flame. It 
is produced when just enough oxygen is 
flowing to bum all of the acetylene. When 
it is used, welds will he thoroughly fused 
and free from burned and hard spots. 

During the progress of making a weld, 
the flame must be observed closely and 
adjustments made if the characteristic of 
the flame changes. To turn out the torch, 
the torch valves are closed to extinguish 
the flame and the tank valves are then 
shut. Next, the torch valves are opened 
to relieve the pressure in the gauges and 
finally the gauge screws are loosened so 
that they will be ready for safely opening 
the tank valves when the outfit is used 
the next time. 

Welding Sheet MetAl 

During all welding or cutting work the 
operator should wear goggles of a type 
made specifically for this work. Goggles 
not only protect the eyes, but also enable 






TORCH TIP HELO 
AT ABOUT 35° angle. 

WORK BtHT UP TO 
FURNISH METAL FOR JOINT 



the welder to sec all of the details of the 
weld as it progresses. 

To weld sheet metal, the edges of the 
metal which are to be seamed are bent up 
as shown in Fig. S, This applies to metal 
in, thick or less. The metal Is bent up 
at an approximate right angle and the 
height of the bent-up stock should be 
made as little as is convenient to bend. 
The pieces are then butted together. To 
prevent warping, the ends at which the 
W'eld is started should touch and the other 
ends should be separated a fraction. The 
torch equipped with the proper lip is now 
adjusted to a neutral flame. It is then ap- 
plied to the starling edge of the seam. The 
luminous cone of the flame should just 
barely touch the work. The flame is 
played steadily hack and forth across the 
seam in a path similar to that shown by 
the lines back of the torch in Fig. 3. The 
flame is advanced steadily and as rapidly 
as the metal melts and flows together. 
After a little practice sheet -metal seams 
can be made rapidly and neatly. 
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SAtKlfrAffD WELDlNCi, 
U5£t> FDR 1M[CH FW.R15 



FORV/ARO WtLDlhUi, 
USED FOR THIN PARTS 



be beveled slightly, as 
shown in Fig. 9, to assure 
even penetration of the 
molten metal. This iUus- 
IraUon also shows meth- 
ods of preparing other 
thick sections. 

Special Jobs 

To illustrate the ver- 
satility of arc- welding, 
Fig. 7 shows a mechanic 
making a repair to a wire 
wheel, while Fig, 12 
shows a cracked oil pan 
being repaired. The torch 
flame is directed sc- that 
the hot part, just beyond 
the luininoiis cone, plays 
on the parts to be re- 
paired; fluxed welding 
rod is applied with the 
other hand. Pig. 8 shows 
how welding rod may be 
fused to a gear to replace 
a broken tooth. The met- 
al is built up larger than 
the gear and the job is 
finished by dressing off 
the excess metal to leave 
a new tooth. This type of 
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Ahaifr, Heating Bent Car Axte 
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of Sheet Met»l Together 

Welding Thick Sections 



When making a plain 
butt wold with filler rod, 
the rod used should be 
about of the same com- 
position as the work. This 
type of weld can be made 
either forward or back- 
ward as show^n. Thin 
w'ork is usually better 
handled by the forward 
method, Fig. 5, while 
backward welding. Fig. 6, 
will be found easier w'hen 
the material is quite thick. The lines show 
the path of the torch. The rod is slowly 
fed into the flame. With thick material 
the forward progress is slower and as the 
filler rod or welding rod melts, the j>ool 
must be heated until it flows freely and 
amalgamates with the base metal on the 
two sides of the seam. When the back- 
ward method is used on thick welds, the 
torch is given only a slight transverse 
movement and the welding rod miist fol- 
low the flame movements with a slightly 
greater transverse or circular motion; 
thus the rod manipulation is used to as- 
sist in puddling the hot metal into a 
homogeneous weld. Thick sections should 
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repair frequently saves long de- 
lays in procuring hard-to-get 
parts for old cars and machinery. 
The oxy acetylene torch is used in 
the sheet-meial shop to displace 
riveting when strong joints^ un- 
affected by heat, must be pro- 
duced cheaply and rapidly. Figs. 
4 and 11 show hqw the torch may 
be used to heat parts previous to 
straightening them. 

Using the Cut f mg Torc^ 

Ordinary torches are not suit- 
able for cutting purposes; how- 
ever, combination outfits are 
available. Fig. 10 shows one of 
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these outfits being used to square off an 
irregular piece of steel plate. The cutting 
torch produces an intense hot fiame which 
heats the metal to a white heat. When the 
metal is white hot the torch is pulled back: 



Photo Shawa Hour 
ing Rod May Be Fuatd 
on Goar (o Btiiid Up 
Brohan Tooth} Left^ 
Mmi/todo of Welding Va- 
rioti* Typos of Work 



valve on the grip of the torch 
when the w'ork has become hot 
enough to cut. Once the work is 
hot in one spot the torch may be 
moved continuously with the cut- 
ting blast of oxygen on^ thus cut- 
ting continuously and with great 
rapidity^ The path of the cut to 
be made is laid out with a soap- 
stone crayon because this kind of 
a mark is not destroyed by the 
heat. One of the tables gives the oxygen 
pressure required for cutting operations 
on a number of thicknesses of steel. 

Welding Aluminum 



from the work about V& in. and the o.xygen 
valve depressed. Under the oxygen blast 
the hot iron bums like paper, enabling 
the operator to make a cut rapidly through 
even extremely thick steel sections. 

The tips of cutting torches have several 
holes, the large center one being for pure 
oxygen, controlled by a hand-lever valve, 
while the liny surrounding holes pass an 
oxyacelylene mixture each of which bums 
like the fiame from a welding torch. These 
small flames do the healing and the oxy- 
gen is admitted by depressing the cutting 



Aluminum and aluminum alloys may be 
welded readily with the oxyacelylene 
torch. Tip sizes and gas pressures which 
are suitable for various thicknesses of 
these metals are given in a table. For 
welding aluminum and its alloys, a neu- 
tral flame is used. The metal must be 
thoroughly cleaned and a special alumi- 
num flux employed. These fluxes are 
mixed to a paste with water immediately 
before use and applied with a brush or 
swab. The welding rod used when filler 
is necessary should be selected with great 
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GAS PRESSURES FOR WELDING ALUMINUM 



Thickness 
of Ttictal 


Tip 

S;^e 


Approxitnatc 

Ojtygcn 

Pressure 


G.1S Pressures 

Aectylcnc 

Pressure 


24 to IS Gauge 




1 lb. 


2H>. 


16 to 14 Gauge 


58 


1 lb. 


2 lb. 


12 to 10 Gauge 


55 


4 lb. 


4 lb. 


1 fito 3 I6‘ 


52 


4 lb. 


5 lb, 


1 4” 


49 


41b. 


5 lb. 


5 16 


44 


51b. 


5 ]b. 


j a to 5 a 


41 


5 lb. 


5 lb. 
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Oxj^i* n BurnM the /fat Afetal Lihf Pa/frrf jPhoiO Sh^uft tioW p it tJtoil to Sijua.ro Off a 

Pcrcc of Htaify Steel Piato 



care. Commercial aluminum 2S and 3S 
should be welded with pure aluminum 
wire. The strong alloys ITS, 25S and 51S 
can be welded with a rod of the same 
composition as the alloy if the parts are 
not clamped together too rigidly* For 
welding these hard alloys where the parts 
must be clamped rigidly* a rod of the fol- 
lowing composition should be used; Sili- 
con 5% and aluminum 95^^;. This type of 
rod may be used lor welding any of the 
aluminum alloys. Rods of this composi- 
tion are available. Large pieces of alu- 
minum or aluminum alloy including cast- 
ings should be preheated to slightly under 
SOO"" F* before welding is attempted. It is 
important that this temperature is not ex- 
ceeded. The foUovdng practical methods 
are available for determining when the 
temperature is reached. (!) Blue chalk 
marks will turn white at the proper tem- 
perature for applying the torch. (2) A 
pine slick will just leave a char mark on 
the casting when the proper temperature 
is reached. (3) Aluminum loses its metal- 
lic ring when struck at the welding tem- 
perature. The work should be well sup- 
ported during welding and the torch must 
be applied with care as these alloys melt 
rapidly* Carelessness will result in holes 
being burned in the 'work. For welding 
sheets or when preheating is not used, 
buckling may be minimized by covering 
the metal on each side of the seam with 



asbestos paper soaked in cold water. This 
takes up heat and prevents excessive ex- 
pansion. 

Welding Monel Met^l and Nickel Alloys 

Oxyacetylene welding of the two com- 
monly used nickel alloys* monel metal 
and chrome nickel, as well as pure nickel 
is much the same as steel, except for minor 
changes. The tip used should be of the 
same size as for steel, of equal thickness 
or one size larger. The welding rod should 
be of the same general composition as the 
alloy being welded, otherwise the weld 
will be w’eakened rapidly by corrosion. 
Special composition rods are available for 
all of the common nickel alloys. The torch 
Dame should be reducing, with only a 
slight feather, no longer than Va in.* show- 
ing beyond the tip of the luminous cone. 
During welding the end of the rod should 
be kept well within the flame, to prevent 
its becoming oxidized. Special fluxes 
should always be used on monel metal, 
chrome nickel and pure nickel. These are 
available for all of these metals. They 
should be used as thin pastes made by 
mixing the dry powdered flux with alco- 
hol or by dissolving it slowly in boiling 
water. The paste fiux is painted onto the 
seam and welding rod with a small brush. 
For best results on these alloys* there 
should be little puddling; the molten pool 
should be kept quiet* with the tip of the 
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luminous flame just touching its surface* 
Excessive puddling and boiling of the 
metal take the life out of it and produce 
a brittle weld. The welding of thin gauge 
nickel and alloy metal is accomplished by 
flanging the edges slightly less than 90 de- 
grees, the turned- up edges being made as 
short and as nearly equal in height as 
possible. The bottom and top of the seam 
are painted ^dth flux paste before fasten- 
ing the parts in position. No rod is needed 
as the edges are merely melted together 
with the flame* The crevice left on the 
underside may then be filled with soft sol- 
der, silver solder or spelter* 

Care of Weldiug Equipment 

The most important rule for handling 
oxygen cylinders is to use absolutely no 
oil. Oil and grease must be kept off the 
cylinder valves and regulators* If this 
rule is followed and the cylinder valve is 
kept closed when not in use, there is no 
danger in handling oxygen* Gas cylinders 
should not be stored in the hot sunshine 
or in overheated locations because heat 
expands gases and causes the pressure to 
become abnormally high. Acetylene cyl- 
inders should be used in an upright posi- 
tion, because they contain a liquid, ace- 
tone, which will be ejected through the 
torch if the cylinder is tipped over, Acet- 
ylene can be generated from calcium car- 



bide and water; however, If this is done 
only a tested and approved type of gener- 
ator manufactured by a reputable concern 
should be used. The use of the homemade 
acetylene generators is at best hazardous. 
Unless large quantities are used, it is more 
economical and many times safer to use 
cylinder gas* As the regulating gauges are 
delicate precision instruments as shown 
in Fig. 2, their repair should not be at- 
tempted by anyone not experienced in 
their internal workings. 

Chemical Smoke Generator Is Safe 
in Locating Air Currents 

Producing a 
dense smoke with- 
out any Are haz- 
ard* this generator, 
which uses hydro- 
chloric acid and 
strong ammonia, 
is helpful in de- 
termining the di- 
rection of air cur- 
rents when in- 
stalling ventilating 
systems* The 
smoke produced by the generator is bet- 
ter for this purpose than that produced by 
a Are, as It is heavier and will not rise 
above the scene of action. 
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Stops on Ladder Hold Load 
While Workman Rests 




CttatM Naited to Sid*s of I-ftddtt- Sarnie tts Stupf o/| 
Which to /ft? Load You Cfimfr 



After seeing a workman injured, when 
he lost his balance while carrying a bunch 
of shingles up a ladder, a carpenter nailed 
triangular cleats to the sides of the ladder 
as shown. The cleats serve as stops on 
which the workman can rest his load at 
intervals as he climbs. 



Evaporation of Water Keeps Wood 
Barrels from Drying Out 




Instead of filling 
their empty bar- 
rels with water to 
keep them from 
drying out, a 
western olive- 
packing company 
turns them upside 
down over gallon 
cans filled with 
water, in which 
pieces of clean 
burlap arc insert- 
ed* Enough bur- 
lap is used in each 
can so that a large 
part projects, 
which gives considerable evaporation sur- 
face* The moist air inside the barrels 



keeps them from drying out, and they do 
not become soured. Thus, labor and ex- 
pense are saved in cleaning them, as the 
barrels are ready for use after a rinsing 
'with clean water and a few hours' airing* 



Flashlight Operates on 110 Volts 

For inspecting mechanisms in close 
places where a large lamp cannot be used, 
such as brushes 
on motors of fans, 
vacuum cleaners, 
etc., a small bat- 
tery -less light can 
be had by con- 
necting an ordi- 
nary pen-type 
flashlight to a 110- 
volt line through 
a coil and a 1(K)- 
watt lamp as 
shown. The coil is 
wound on a 1^-in. 
iron-rod core to a depth of about in. 
Brilliancy of the lamp is increased by us- 
ing a little more wire on the core, the cor- 
rect amount to use being best determined 

by experimenting. 




Increasing Range of Three- -law Chuck 

Auxiliary jaws of the shapes shown will 
enable you to use a three- jaw chuck for 
many jobs that would ordinarily require 

a four- jaw chuck* 
Work of almost 
any shape may be 
held for turning or 
for drilling* If the 
upper jaws are 
made up in vary- 
ing thicknesses, it 
is possible to hold 
work In any posi- 
tion that may be 
required for turn- 
ing it ofl center. 



([Small veining tools that will give satis- 
factory service may be made from old 
umbrella ribs or steel writing pens, flat- 
tened and sharpened to suit the work at 
hand; after cutting the tools to the re- 
quired length, they are inserted into 
wooden handles. 
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Pressure of Coil Springs Tested with Scales 




1 


: r !11 






m 



When you wish to know exactly how 
many pounds pressure it takes to depress 
a coil spring a given distance^ any one of 
the methods shown will tell you at a 
glance. In Fig. 1, a platform scale of the 
counter type is set in a press frame made 
of wood and provided with a clamp screw. 
The scale beam gives you the pressure in 
poimds, and the amount of compression is 
gauged by a pin set into the base on which 
the spring rests, the clamp screw- being 
run dowm until the collar on its lower end 
touches the top of the pin. Figs. 3 to 5 
show varied applications of the same prin- 
ciple. The device shown in Fig. 2, is espe- 
cially adapted to quick work where it is 
necessary to check possible variations in a 
large number of springs of the same size. 
Weights of a known denomination arc 
placed on the platform to give the pres- 
sure in pounds, and the distance of com- 



pression is regulated by the length of the 
gauge pin over which the spring is placed. 
— -A. E. Granville, Knox, Ind, 



Garden Hose Makes Long-Life Casing 
for Worn Lighting Cable 

When lighting cable, such as used by 
photographers and stage electricians, be- 
gins to show signs of wear, its Life can be 
lengthened considerably by encasing each 
section in an equal length of small-diam- 
etcr garden hose. Where the hose termi- 
nates at the plug ends, tape, stout cord or 
rawhide may be used to bind it tightly in 
place. Any good cable paint will perma- 
nently seal the joint. 



CICastings will part from plaster molds 
easily if the inside surfaces of the latter 
have been smoked over burning rosin. 
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Color-Mixing Slab and Supply Cabinet 
Added to Artist’s Taboret 




NfUtreJ Palttt* and Largm Staragm Compartment 
Addod to Taborwt Make ft M^re Usefut to 



If a taboret is altered to Include the fol- 
lowing features, its utility to an artist will 
be greatly increased: The circular detail 
shows how a piece of clear glass, laid over 
a sheet of medium grey cardboard, trans- 
forms the taboret top into a neutral pal- 
ette on which paints can be mixed and 
readily washed off* For storing canvases 
and illustration boards, so that they may 
be kept free from meirs and dust, a com- 
partment is attached to the back of the 
taboret as shown in the lower detail. Due 
to a large hinged door and the width of 
the tapering back of the compartment, its 
contents are conveniently accessible to 
the artist from his seat. 



Screw Hooks Guard Tags from Wind 

To keep a sup- 
ply of shipping 
tags at hand on a 
loading platform, 
so that they will 
not be mislaid or 
blown about, drive 
a couple of screw 
hooks side by side 
in a near-by wall. 
Then you can slip 
the tags over them 
and turn one of 




the hooks down so that its head will be at 
right angles to the other one. To remove 
lags, twist the hooks logeLhcr. 



Eggs Protected by Cushioning Crate 
with Pieces of Hose 

Farmers who 
haul their eggs 
over rough roads 
can reduce break- 
age by cushioning 
the crates with 
pieces of hose, 
which are toe- 
nailed to the cor- 
ners. The job of 
nailing can be 
done easily if 
holes arc punched 
through the walls of the hose pieces with 
an ice pick or other sharp instrument. 



Finger Moistener of Rubber and Felt 
Helps in Handling Paper 

As an aid in counting and assorting pa- 
per stock, or for turning the pages of books 
and catalogues, a worker in a western 
book bindery uses the finger moistener 





Fait Pad Hotd rn Palm with Rubber Band 
Fingers Vr'hen Handling Paper 

shown. It consists of a rubber band, cut 
from an inner lube, to w^hich a small piece 
of felt is sewed. This is kept saturated 
with water and moistens the finger tips 
when they are pressed against it, 

C Frozen potatoes should be placed in a 
dark place until thawed. 
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FURNITURE LEGS o 

Made on the Jointer 



^QUARE legs madQ on a jointer can be 
used for a wide range of projects, and 
ofTcr a distinct advantage in uniform re- 
sults and high-speed production* Typical 
examples of tliis work are shown in Fig, 3. 
The simplest type is the straight taper. 
The rear table is level with the knives, 
while the front one is dropped an amount 
equal to the taper desired. See Fig. 2* The 
rear end of the work must rest on 
the table. Long stock is handled 
conveniently by using an exten- 
sion rest as in Fig* 1, Short tapers 
arc made as shown in Figs. 4 to 7, 

A small block is pushed under 
the stock as in Fig, G to get a 
three -point contact on the table 
and knives and block, and the 
work is pulled over the knives, 

Fig. 5 . Sharp brads projecting 
through the block help to hold it 
in place. A variation of this meth- 
od is shown in Fig, 7. The block 
is clamped to the table and does 
not move with the work, the re- 
sult being a slightly curved sur- 
face. To make the *'stop chamfer/' 









“STRAIGm 

TAPER" 



Figs. S and 9, both tables 
are dropped the required 
depth, after which the 
work is gradually low- 
ered onto the revolving 
knives, A starling block 
is necessary, A second 
block can be used to 
mark the end of the cut. 



*^TOP 



WORK 



BLOCK 
ClamfcA 
TO TABLE 
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Steering Wheel Cranks Motor When 
Adjusting Bearings 




0{d St^tring Wh««t Slipped 0 i;>'fl-r Crank te Turn Me- 
tat When Adjusting Bearings 

By slipping a steering wheel over the 
crankj you can turn the motor when 
tightening the bearings without crawling 
out from under the car* If the hub of the 
wheel is reamed, it will fit most cranks. 
It can be clamped in place with, a set 
screw “Vernon Tracy, Centerville, N. 
Canada. 



Forcing Ford Spring into Position 
with Tumbucklc 

Installing the rear spring on a Ford is 
done easily with a large turn buckle* One 
end of the buckle is ground to a chisel 
edge to fit under the eye of the spring, 
and the other is cupped to fit over a bolt 
head in the differential housing* After 
attaching one side of the spring to its 
hanger, it is quickly expanded w'ith the 
turnbuckle to get the other end in place, 
K the screw's already in the turnbuckle 




Large Altered Ends Expands Ferd 

Spring Attaching tt fo Hangers 



are not suitable, threaded rods of the right 
length can be substituted* One has a right, 
w'hile the other has a left thread. 



Revolving Stand to Hold Catalogues 
m a Garage 




In the parts de- 
partment of a ga* 
rage, where large 
catalogues are 
handled, revolv- 
ing stands of the 
type shown will 
support them 
neatly on the 
counter. The as- 
sembly of pipe fit- 
tings, upon which 
the catalogue rest 
is mounted, is supported on the stub shaft 
of an inverted steering wheel and turns 
for use at either side of the counter* 



Soapstone Solves the Problem 
of Sticking Gaskets 

If you coat a 
cylinder-h e a d 
gasket wdth soap- 
stone before put- 
ting it on, it is not 
likely to stick the 
next time the head 
is removed. The 
pow'dered soap-' 
stone is applied by 
rubbing it over 
the gasket with a 
small piece of felt* 
This will not hinder the sealing qualities 
of the gasket in any way. — Ray J* Marran, 
Kansas City, Mo. 



To Loosen Frozen 

This trick ena- 
bles you to open 
your car door 
quickly if water 
has entered the 
lock and frozen. 
Just insert the key 
as far as possible 
and hold the flame 
of a match or cL- 



Lock m Car Door 
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gar lighter directly under it. This will 
melt the ke and get you started without 
delay or the expense of a service call, — 
C. E. Packer, Chicago. 



Bcmovablc Door Handle to Foil 
Theft from Delivery Car 

To prevent petty thieving from a closed 
car used for delivery purposes, an eastern 
merchant removed the door handle and 
substituted a specially constructed port- 
able handle, which 
fits into a slot on 
the outside of the 
door* In this way, 
valuable articles 
may be safely left 
in the car without 
taking the trouble 
to lock it every 
time a stop is 
made. — S. Stowell, 
Fox Chase, Pa. 

Clothespin Used to Deflate Tire 

Whittled to a point as shown, a common 
clothespin not only makes a handy tool for 
quickly deflating 
a punctured inner 
tube, but also 
serves to mark the 
location of the 
hole when the 
tube is laid aside 
while preparing 
the patch. If 
notches are made 
on the *’legs” of 
the pin, it is less 
likely to slip gut 
of place. 



How to Locate Shorted Cell 
in Auto Battery 

Failure of the starter to crank a motor 
may be due to a discharged battery or a 
shorted cell. To determine which condi- 
tion is causing the trouble, remove the 
filler caps from all of the cells, then oper- 
ate the starter switch. At the same time, 
watch the cells closely, If the liquid in one 
of them boils violently, it is shorted. On 
the other hand, if no boiling occurs, the 
battery is discharged. 



Cutting Blank Gaskets with a Large 
Ball Bearing 




jLorje Batl Bearing WetdeJ ta EnJ vf Steet Rod 
Makea EBiciant Tool ta Cut Gamketa 

Welded to the ends of steel rods, large 
ball bearings of various sizes make 
punches for cutting holes neatly in gas- 
kets* The blank gasket is laid over the 
face of the motor block, after which the 
punch is held over the hole where the 
opening is to be made and given a sharp 
blow with a hammer* 



Bight Way to Install Cotter Key 

Did you know that so simple a job as 
installing a cotter key to lock a castellated 
nut could be done in the wrong way? Al- 
ways use a key that fits snugly in the hole, 
and insert it so that the side of the head 
lines up with the 
slot in the nut* 

Drive the head in 
firmly, bend one 
leg of the key over 
the end of the bolt 
or shaft, end the 
other one back 
over the side of 
the nut. 



CTo clean the porcelain of a ^park plug, 
first scrape ofl the carbon and then polish 
it with fine valve -grinding compound* 
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Pivoted Cradle Holds Generator 
for Repairing’ 




A CrnerxMtor, Starter or JIfoffpr H*td iti Thit Cradte 
Im Turned Any Coni?«fiien* IVarfriitf Angle 



Pivoted to the bench top with a holt, the 
half-round base from an old-style gener- 
ator, or a base made from heavy sheet 
metal, serves as a turntable in which to 



hold starters, generators or electric mo- 
tors when w^orking on them. Two or three 
large washers should be used between the 
cradle and the bench for a bearing sur- 
face. Thrust washers from an old model- 
T Ford differential serve nicely for this 
purpose.— ^ack Beater, Fort Myers, Fla, 



Finding Slow Leaks in Inner Tube 

Inner tubes are often discarded because 
of the apparent impossibility to locate a 
slow leak, However, if the tube is partly 
inflated and then held under a slow 
stream of water from a faucet or hydrant, 
the leak may be made to show bubbles by 
taking each area of several square inches 
and stretching the rubber with the hands. 
A very . small puncture will, in this way, 
be made to expand sufficiently for air to 
escape, and the constant flow of water 
over that part of the tube provides a film 
that will produce the bubbles. When the 
leak is found, a match inserted into the 
puncture marks its location. 



The Next Issue 

SHORTCUTS FOR THE MODEL RAILWAY BUILDER 

The first installment of a series which will be of lasting value to every model- 
railway fan. Shows how you can make the parts from stock material, without 
the need of castings, and how model-railway building can be simplified to 
eliminate many machine operations. Also gives you easy methods and time- 
saving jigs to solve problems of construction and assembly, 

LITTLE THINGS THAT CUT DOWN YOUR FUEL COSTS 

How can you save 20 per cent of heat losses in your home? Why should 
“stale” water be used in a boiler? Story answers these and other questions. 

DECORATIONS THAT SAY “MERRY CHRISTMAS” 

Dressing up your home for the yuletide season; suggestions for novel and at- 
tractive effects indoors and out. Also, the latest in wrapping the gifts. 

PLATING WOOD, PLASTER, LEATHER, ETC. 

Non-conductors may be electroplated with copper, silver, gold and other met^^ 
als. An excellent method of preserving your perishable keepsakes. 

LATEST IN METAL FURNITURE 

Smart smoking stand for those who prefer a subdued^ modern design. Con- 
struction requires the use of aluminum in both tube and sheet form. 



POPULAB MECHANICS ADVERTISING SECTION 



113A 




fo 

. ;r u,k. 

^ L'/aas'* 



, ^ fioiv 
%rl 

foj. 



IHA 



POPULAK MECHANICS ADVEHTISING SECTION 



WHAT THE MILDNESS 

MEANS TO 




Lieutcnanc Commander Frank 
Hawks» U.S.N.R.(rt]^/jr), lioiJ- 
er of 214 speed records and 
the Harmon Trophy, says: 
"Fve been flying for 19 years 
and smoking Camels almost 
as long. Making speed rec- 
ords tests the pilot well 
as his plane. As the athletes 
say. Camels are so mild they 
don't get the wind. And they 
never upset my nerves. Camel 
must use choicer tobaccos." 









C luac. H. J. torn-uld* Ti*. C*t 



“ ] smeke Gurnets all I warn/* says Colo- 
nel Roscae Turner {iifOt who sec 
the transcofifineiicdl spetni ipcords both 
W’ays, '*1 cnjny Camels more. And be- 
cause of their mildness they never tire 
my cjLstc, A speed flyer uses up energy 
just as his motor uses gas*' After smok-^ 
ing a Gimeh I ge* a 'refill* m energ)'^ — 
a new feeling of vim and v/cli-bdng." 



tOf'H vorMiniJ ffl jneTiHfltt Po/jiultir .Vlec/irtrtfe# 
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OF CAMELS 
FAMOUS AVIATORS 




appreciate the me flaw flavor 
of Camels," says Sir Charles 
Kitigsford- Smith, the trans- 
pacific flyer "Thqr re- 

fresh me when fatigued, and 
Camels are so mild that 1 can 
smoke any number withouc 
throwing my nerves off key.” 



I must take every precaution 
against jungled nerves/' says 
Mrs. Theodore W. Kenyon, 
sponswoman pilor(i*'/i?iJ!'),"so 
I smoke Camels. They are the 
mildest cigarette I know. [ can 
smoke Camels steadily and 
they never upset my nerves/' 



COSTLIER 

TOBACCOS! 



• Camels are made from 
finer, MORE EXPENSIVE 
TogACCOS — Turkish 
and Domestic — than any 
other popular brand. 

iSigniiTi 

R. J. RtYNOLDS TOBACjCO CO. 

Winj(Qn -Salem, N. C 



z' ; ' 

YOULL FIND THAT 
CAMELS ARE MILD, 



IVArn tuHfinj/ to edverftsera please meTilioit Jl/ee/miiies 
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What’s It a Sign of? 

fro m p age i&Oot 



the normal panorama of fjhifting- weather 
systems that we find depicted in a series 
of weather maps* 

Let us consider a few well-founded 
weather proverbs and what is back of 
them* 

“When the dew is on the grass 
Rain will never come to pass*” 

Dew gathers on grass and other exposed 
objects when they grow cool enough to 
condense water out of the air. This hap- 
pens on still, clear nights, the hind we 
have during fine weather* 

“In the morning mountains, 

In the evening fountains.” 

When *Voolpack” clouds pile up to 
mountainous heights in the forenoon, we 
know the active vertical ascent of moist 
air, the principal cause of rainfall, has set 
in early in the day* With this good start 
it is likely to rain before night* 

*Tf the sun set in gray 
The next will be a rainy day.” 

A gray sky is usually one overcast with 
a high thin cloud, or just the kind of cloud 
th^t runs Well Ethoad o£ a general rain- 
storm* 

“A rainbow in the morning 
Is the shepherd’s warning; 

A rainbow at night 
Is the shepherd’s delight.” 

The word “night” means late afternoon; 
otherwise it could refer only to the rare 
lunar rainbow* If the air is so charged 
with moisture that rain begins early in the 
day, it may continue the whole day* If the 
air is relatively dry, so the shower takes 
a long time to get started, it will probably 
be of short duration. 

Most proverbs connecting the moon with 
the weather are without any rational 
foundation. One of the most foolish no- 
tions is that the position of the lunar cres- 
cent in the evening sky indicates whether 
rain is at hand* According to one version, 
if the crescent will “hold w'^ater,” the fol- 
lowing weather will be dry, while if its 
angle is such that water will run out, the 
weather will be wet. A second version as- 
serts exactly the reverse. 

The position of the crescent moon de- 
pends upon the angle the moon’s path 
makes with the horizon, and on any given 
date it is always the same at aU places in 



the same latitude. Hence, if either of 
these beliefs were true, we should expect 
the same kind of weather, wet or dry, to 
prevail on a given date throughout a belt 
of latitude extending around the globe. 

The appearance of the “old moon in the 
arms of the new” is likewise given two op- 
posite interpretations, neither %vith any 
foundation in fact The saying that “moon- 
light nights have the hardest frosts” means 
merely that very clear nights, which favor 
the rapid cooling of the earth by radia- 
tion, are also nights of bright moonlight, 
if the moon is above the horizon* As to the 
idea that the moon and the weather usu- 
ally “change together,” the weather is al- 
ways changing while the moon changes 
from one phase to another on four days in 
every lunar month, so there are plenty of 
coincidences to keep alive this notion. 

Many plants undergo certain changes 
with an increase in the humidity of the 
air or some other change in atmospheric 
conditions, but unfortunately for the 
prophet the atmospheric changes do not 

always point clearly to future weather, 

The air can grow very humid, for exam- 
ple, without producing rain, the occur- 
rence of which depends as much upon air 
movements as upon air moisture. The 
pimpeinel is known as the “poor man’s 
weather-glass," but the belief that it al- 
ways closes its blossoms before a shower 
is not borne out by observation* 

Animals are often restless and birds are 
often noisy before a storm, but the con- 
ditions that thus affect their behavior may 
occur without a storm following. Thus, 
the saying that “a bee is never caught in 
a shower” contains only the grain of truth 
that when the sky grows dark, as it usu- 
ally does before rain but also at other 
times, bees cease to leave the hive on 
honey- gathering trips. Bees are, more- 
over, often drenched in sudden showers. 

Thousands of weather proverbs and say- 
ings are recorded in literature. Most of 
them are on a par with the belief that if 
you break a mirror or meet a black cat you 
will be overtaken by some misfortune. 

COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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1 0NG fall evenings bring gay times nt 
^ home* It's a side of life that your camera 
shouldn't mi$$. Make pictures tonight* Or 
ttnnorroiv night. And certainly Thanksgiv- 
ing time when tho family foregathers. 

It'S easy to take indoor pictures. Any 
camera that can be set for **time” will do. 

Get Mazda Photodash or Phptodood bulbs 
from your dealer — load your camera with 
Kodak “SS" Film, particularly adapted to 
night picture taking, or use Kodak Veri- 
chrome Film which will also give very good 
results. Follow the diagram and informa- 
tion given here to make a picture like the 
one shown, with Fhotoflash, 

1f]^ou lviv«a cflfTftnwftltafHiLaiu or raster 

—you cun make ADApahotB^ImliTOTV. at nJahc.wfth two 
or tbre« Maxda Fhatollood bulbs aad Kodak 
FUm. Oj>en the len> to/. 6 . 3 — set for 1 / 3 S aiH^unil. And 
snap the pJoturo as you vrould outdoors. 

Niihft Pictures with Any Camera , . , With any cam- 
CTB that may besot for*'time*"‘ you can make quick 
time exposures a t nJ^h t with Mazda PhutoftucHl bulhe. 
or make Photoflash shots as here Indicated. Photo- 
flood bulbs coat 25^^ last for many pJcturcii^ Load vrUh 
Kodak ‘*SS"or Veriebrome Film. See your dealer or 
writu for folder* 



Here's a Picture 

you con moke 



1.4i;ifl with Kodnfe '"Sjt^^orVcrlCliram'E' Film. PIbCe ymircDmcni 
on htm tm blc. e| ^ht feet from «vli Ject wi sHown In dlqgrs m . TTold 
I* bmoflaxh hutb, in nrfUictDr. atoore and. to the side of camera. 

Set camera fOr Open shtlttcr^llasli 

bulb^'cloite abutter* Thiit'i all them !■ to It, 




Vaa Ki>dak '^SS‘' or Verlchrame Film, Mazda PliotoflasH Bulbi 
— Alv« a hrllHeat, InataDtaneOua flnsb * * > Bad COat but ISd 
each. Any hot or folding cb mem with "'tlme'^ adluctmcnt will 
fSa. Tlio picture St upjier Ic ft { C n In r{|ed > wjif taken wJth tlie 
BfOWolo For a pjetum. Ceuta Irltt 13^ 



A(-fc yOur dealer StMOl- tha eumnt S25IM arlxe centeal far otght piciMree, All amateur pleture takarh ellglbl*.. 



f Clrea complete InaCructlona on nlekt pbotofimphF ... 

C C Wm i-MF * ftcita aubjccta . . . telli how to make nldht picture! with 

■ • ** • aip^mr a ^ i-aTnem that can he set for Write Todasr to 



Ko4>1t Company, RCk heater, N. V- 



- Burt- 

r 

mail 



Name^— 
Addr«4- 
Clty 



.StaCo, 



■a iz-» 



^ , ji Wbeit to otiycj’fifferff pfrpjc piciifiAn Popylar Mschanic^ 



I 
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How to Play Table Tennis 

jContihued from pajEC 



the bounce of the ball will indicale the 
degree. The shifting of the weight and the 
turn of the body are virtually the same as 
the movement of the golfer as he swings. 
At the finish of the swing the back of the 
hand should be upward. Lift and follow 
through are the elements of perfect strok- 
ing. Lift causes the ball to drop quickly 
after passing the net. Follow through sup- 
plies speed, accuracy and direction. 

A flawless backhand also is important. 
Here the back of the hand leads and faces 
the net in executing the swing, and the 
stroke generally starts on the left side of 
the body. What has been said of the fore- 
hand also is true of the backhand, except 
that at the completion of the stroke the 
palm of the hand is facing upward and 
the ball is struck on the opposite side of 
the bat. The player’s right shoulder should 
lean toward the net, the weight shifting 
from the left or rear foot to the right foot 
at the finish. If the forefinger, outstretched 
along the side of the blade, interferes with 
the shot, move it closer to the handle. 

The quick, staccato backhand jab, known 
as the flick shot, is a lightning fast stroke 
performed with a quick movement of the 
forearm and with virtually no follow 
through. Its suddenness recommends it as 
an offensive weapon. 

The underspin stroke corresponds to the 
court game’s chop. It is attained by strik- 
ing down on the ball and is best played on 
the forehand. To make this shot, tilt the 
upper edge of the racket as far back as 
necessary to get the desired results. The 
movement starts at the side of the body 
and as the arm goes forward, keep the 
upper edge of the bat laid back until after 
the stroke is finished. When executing 
underspin shots, the wrist should not be 
turned over when the ball is hit, as this 
produces topspin. The ball should be hit, 
not pushed, and the playeFs actions are 
comparable to the wood chopper's. 

The backhand chop is made like the 
forehand except the ball is stnack on the 
opposite side of the bat. The shifting of 
ike weight and the position of the feet are 
the same as in the topspin strokes. 

Two other strok&s are the block shot 
and smash. The block shot is a first cousin 
to the tennis half volley and is used prin- 



cipally on the defense, as when a ball is 
driven directly at you and you havenH 
time to step aside to stroke it. Hold the 
bat with a firm wrist, with the blade al- 
most in a vertical position, and adjust the 
thumb and fingers as illustrated. By turn- 
ing the wrist one way or the other you 
can control the direction of the ball, and 
its height is governed by the angle of the 
racket. In most cases, the block shot is 
made on the backhand. There is little or 
no stroking, but speed can be attained by 
pushing the forearm forward as you come 
into the ball. Keep the wrist locked and 
let the stroke be short and jerky. 

The smash is a kill shot used on a ball 
that bounces unusually high. With the 
exception of a rigid wrist that scarcely 
moves when the ball is struck, the strok- 
ing is similar to the topspin drive. Best 
results are obtained by hitting the ball 
with the blade perpendicular to the de- 
sired flight of the ball. Make the stroke 
long and sweeping. 

In table tennis, the server can write his 
own ticket, so there are about as many 
varieties of delivery as there are players. 
The commonest serves are the regular 
topspin and underspin strokes. As one of 
the best serves is a fast shot which just 
dears the net and terminates deep in your 
opponent’s court, make sure tiie point 
where your racket first hits the ball is low 
and the spot where the ball strikes the re- 
ceiver’s side is close to his end of the table. 

The secret of successful serving lies in 
converting it into a point getter. If you 
can’t win a point outright, try to place the 
pellet so the return will be so weak you 
fit^d a chance of putting it away. 

2 ) 



VALVE IN PAEACHUTE CONTROl 
DESCENT OF Jtll 




Tests are being conducted mxl ussia with 
a parachute which can be controlled in its 
descent by means of a special valve which 
enables the jumper to open the parachute 
only partly at first and then gradually 
slow up his fall by allowing it to fill with 
air. The development is said to allow a 
jumper more latitude in selecting a spot 
to land and reduces the jerk which usual- 
ly <Kcurs in the delaye<^ump. 
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GILBERT BOY CHEMISTS LEAO IN 
THRILLING SCIENTIFIC BISCOVERIES 




HOW YOU CAN MAKE MYSTERIOUS COMPOUNDS 

GIVE UP THEIR SECRETS WITH A 

GILBERT CHEMISTRY SET 

C AN \mi imagine anything mort c melting 
than having a chemical laburatory t>f 
your ftivnT Jui>t think of the uncanny feats of 
acieticc you can perform. 

You can cuake invisible ink, Changte viater 
into wine. Change wine into 
milk. Make a chemical ba- 
rometer that forecasts the 
wreath er. Make soda w'ater — 
sparklers. Dye cloth. Ftre- 
proof wood. Frost glass — and 
explore hundreds of other mys- 
teries of the chemical world. 
Most thrilling of all, you can 
make new discoveries of your 
own- — as other Gilbert boy 
chemistB have done. 

Gilhert ChemiBtry Sets are 
not just **toy” sets. They are 
designed for boys w^ho want to 
be real chemists and do real 
things in chemical research. 
That is why Gilbert boy chem- 
ists are atw'ays leaders in scien.^ 
rilic discoveries. 

Ask to see the latest model 
Gilbert Chemistry Sets at your 
Local dealers- But — take a tip 
from other boy chemists- — and 
make sure the name **Gllbert'* 
is on the box. 



STOO.DO ANNUAL AWARD 

and twelve awards el $10.00 cath 

^'Tcj the bivy ilorng in ttiv 

nfiinion, » tht most important chcinJ, 
cal research in I9}6, 1 Ivill tnak-c a 
cash award of $100.00, To the twelve 
hoyn Jolnui the next moat important 
chemical rowtrarch. [ will award $ID.DO 

each. far lh< 3 c BWiird* 

mnwr not ho over I? vean of a.ize-, ahil 
must «rtd me a full domzription of 
fheir expcrimrnlJ. by June lit, 19'36i,'* 






WINS FA 



AND BIG AWA 






dt. 



F lcro ]h StLinlcy ^cow'll rr itlvcrLiC |n 
iivniiriutrmiv hi^ ■'■L.-r-cvri h'iiETv 
cvptrimcPvF. For ihii uri^;^ 
in:,U ri,,^carch lu" feCuIvoit a Git- 
In; rt Awar^l of S 100.00. GoIJrn 



oppL^rEuiiinrs J.TV iiEiUiul for you, 
(on, ivKci> \oii become n Gilbert 



(on, iv|-vt;i> Toil become 

Che mi Ft, 
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M[CROSCJ[>l 



Glt.lll KT No.^ LARORATOKY 
S-ET-^Ficlure vounL-tt in irmvi i'.f 
ihi^$ m.ir ot:i. Kovi ^ of 

(theiTtii'^U in r,vctcT- Test tube*, 
funnel, filter paper*— fiS pieceii of 
cuuipnicnt. Complete with in- 
anructinn bonk Other Git, 

In-n ee*a frem $ 1 , 00 , 
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I acked 
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Set 






Free — Gilbert Thritts Magazine I” 

32 page* packed full of nxcittn|[ pictures am J Up-io v 
thcnminute Kicntific mformalfon. True itm-ica of 1 
how rcd'hliTixted boy* have won fame and made 
money (hroui-h chemical research, Regular price 
1^. Frcc^with combined color cats lofi on the New 
Gilbert Chcminfrv Scu^ — [o the first 50,000 boys who 
mail (bis coupon. 



Mr, A. C- Gilbert, FrciiLlcnit The A, C* Gilbert Companvi 
504 Erector S^iuare. New Haven* Conn. 

Please scnd^FREE^^jilbcrt Tliirllls hfagaEine combined, with 
CataU-)]; on your new CKemidiry Set*. 

Name . 

Scree( ■■■*■■ 



I Citv..- 

ifrfffnj? to atflirrfisur.i plraxi- Po/utlai' .IftrrJuiKfrj 



State 
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NEW MOTOR- DRIVEN TOOLS 




The Delta line inclndiai Ckrccilar 
Sawo» Jointerit Lathcii^ HctaLl 
Band Sawi^ Router*^ 
Shapere, GrindcrH and a cumplcle 
aiBortment of attachmenta and 



FOR FACTORIES, SMALL SHOPS, 



HOME WORKSHOPS . . . 



Delta cjualtty tools have brought a new era to 
users of motor driven c<]uipment in tens of 
thousands of shops all over the world. These 
, cfliciL-nt, motor-driven tools are saving 
time, money and labor for their 
users. Delta tools are built to 
stand heavy strain of continuous 
production work. 



New DELTA 
SHAPER UNIT 



here illustralcd is one of the simplest 
and at the same time most complete 
Shapers ever desii^iiL'd ior the work- 
shop. Some of its imporUnt basic features 
arc; I. Evtra Larec Table permitting the 
lumdling of large work with case; 1. Inter- 
changeable Spindles for and hole 
rotters for various typ« of work; 3. Im- 
proved Completely Adjustable Fence for 
all varieties of straight work ; starting pin 

lor curved work of all kinds; 4. Complete 
(.iuarding s>'stem; High Speed of 1C,OCO 
R. P, M. which with standard 3-lip Della 
T utter gives over 30, ODD cuts a minutet thus 
in iriuritig smooth and finished work; d. Com- 
plete range of cabinet and sash cutters for 
all t3'pes of Prill w^ork. 



For full details and description of this un- 
usual tool together with iiJusLtations of large 
%^aricty of work that can be done with it, 
send for the new 193fi Delta Catalog. Fill out 
the coupon on (he ne:ft page and mail today 1 



acccflaoncs. 
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IN 1956 "DELTA' LINE 





Write for Latest CATALOG 



It li iTDwilrd irilli nbatosrapbi »nd iDfomutlnii abaul tlie 
ninr Uno m 11^0 I>dtM itHiiu. U caoiAiti# much 
inlDnuiUD41 lh<i wv^ry truin Hi WcKhi-WrifkLnit TOdJiS 

jJiinitd ha»c. U iiu]w» lltw Dt'U* Tiwlii *ro baUt IP *t*nj the 
■rind Of produclltm work 4tuJ: yet ue f>D low prltri^d ah. Lo be 
■fltblD IIhi ttach of aIL hcrar they faiD mob^ aJid lAbor 

-^Acil quicUy pAy for tlu:EDai:lvQ.. 

MaII coupon wltboiU di'lay. EnrIoM only ID (¥blA At cAmB 
UdB fur Book ^Ot, tCp "PrACtitAl iJHlu l^rajevlA/' 32 paiica gf 
□nf Ulcl lllliui* tQ Inakr, with nttm.L‘rmui bltu; prlnlii, 

wnrldiif drawlDfiA, ptlPlaSTAplu APd Lllu^trAtLons— aatl raiu^ 
plftr dlrrrtSonfl 
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f 

I 

I 



fntM — ^ ^ 

- -Atl!.,. 



nje 



Arfd 



PP 3 J» 



o Check . 



you 



ai*u 



iJejti 



-- State 



Pedcstnl mcdiel 
moeof - driven 
Grinder with 
bvUt-in »witche«r 
water patAp and 
combination 
to«l tray and 
water pot holder* 
Von will b« 
plcaaandy sur- 
prised at the re- 
markably low 
price of this 
Grinder^ 



They are being used by some of the largest 
manufacturers in the country because of 
of their accuracy, quality construction, and 
flexibility. Yet their initial cost is so low that 
they are well within the reach of even the home 
workshop owner. 



Nflt just Eunolher line of grinders — but tevolulioniiry irsiy 
grindery in every sen&e of the worfl] BelL^riverip motor^riven 
and pedestal models — they all embody Deities high standard 
af design and construction, 3hlany unusual features in no 
other grinders. Ko pains have been spared to make these 
new Delta Tools tdeat in every way — convenient^ safe> accurate 
and efficient — truly* here arc the grinders that shopworters 
have always wauled— and at the unui^uaUy moderate Delta 



BeJi-Drlvan 

Grinders 

Cad be ilrivei; frain 
matorn of onv VaitA(;r. 
phAK Dr liDiJcpawcr. 



Complete line of 
NEW GRINDERS 
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AND A BIG BOOK TO TELL YOU ALL ABOUT IT! 



jJERE com»s Lionel wrth o real locomorive Frets 

o button ond Ihe Ipgoinqfive pipes short or tong bloats 
— ctriylime^ os Iho train is roaring dcswn the track, back- 
ing or standing StilL It'somozfng — butlbene's not space 
here to give yoe oil the thrilling details — so send lhF| 
coupon pt once for th* new Lionel cotplpg ~44 pogos 
packed with excitement. New streoiti lined madels! A gata- 
rnanwhopops out of his shantyond Fagsthe limited —auto* 
irotlcallv. It^s alt in this new railroad book —so gel tt now< 



IIONEk 




IMF ULJINtl 
hn M n f 

is fdtr i^ih ri. n rr.ii M f 

rtciisa rLJih ma fijui nirw NSS 1 '-•i 

COi I" fp CD-t'f pOll'PJJt Cm^J K|l.. Jlj.lig 



JSTATI. 






(tdT 

Dr alp^rlepl (t-fDlci- 
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THE ROMANCE OF WHISTLES 

tCantmued fmnn imae 857 !■ 

The first words every locomotive learns 
to say are the familiar war ning^ "^Whoo^o-^o^ 
WhoG-o-o^ Who — Who!” shrilled out at 
the whisthng post a quarter mile before a 
highway crossing. But the whistle has 
many other messages to telL Railroaders 
who know locomotive talk sometimes 
spend restless nights back in the sleeperSj 
conscious of every signal blast* A succes- 
sion of short, sharp toots tells them thcre^s 
some obstacle on the track just ahead. A 
single short whistle precedes application 
of brakes, and two medium blasts mean 
brakes are being released. A medium and 
three short notes send the flagman back to 
protect the rear of a stalled train. To call 
him back, the engineer sounds four medi- 
um whistles if the train is eastbound and 
five if it is westbound. One long whistle 
salutes a station ahead, and two medium 
and a short blast signal the approach to a 
railway crossing* One short and one me- 
dium whistle direct the crew io inspect a 
leaking train line, and three medium blasts 
should worry any wakeful railroaders 
aboard; it the signal that a car has 
broken loose from the train. 

Railway whistles at first were just tin 
post horns borrowed from stage-coach 
days* The engineer blew his own horn. 
But in 1832 a farmer driving his egg cart 
across the Leicester-Swannington railroad 
tracks in England ignored the engineer's 
frantic toots and, although he escaped 
alive, his eggs were scrambled* So the 
railroad hitched the post horn to steam 
and created the steam trumpet. Then, in 
1835, it adopted the steam whistle. Since 
then, endless research has adapted whis- 
tles to the peculiar conditions of the rail- 
road. Fast and slow trains, prairies, hill 
country and switchyards require particu- 
lar types of signals. Three-toned whistles 
proved to have better carrying pov;er for 
fast passenger trains, and at first three 
separate whistles were installed and blown 
simultaneously. Now the same ellect is 
achieved by building three chambers 
within a single whistle column. The Chi- 
cago and North Western railway makes its 
own five-chamber whistles, and recently 
equipped its speedy “400” with a resonant 
air horn. Electric and Diesel locomotives, 
lacking steam, require air horns and in 

(ContJnaeJ to page 124A> 
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“m-lU 05 E BULT- 
li^ joiHrs Ajm SO 
mai FASTER than 
HUTS ANO BOLTS — 
AND IU& T£OIOUS 



'HOflf QUICKLT 
BOBBY 8UILD5 
MODELS 
NOW" 



^ Boys tif five nr even younger htiHJ cnineSp hridgea* tmckit 
ami other fuse inciting mode lt*s ii I mnsi no believable* And 

they build them quicker ami Ciisier thiui Uli orJinjiry 
biiikUng sets. 

Boh tcsii joints. Tliiiit''s the ijeerei of speedy biulJing the 
new MeccanmMorecryfi, Piirts jual snap ti>gether — ^wlthoiit 
the need of nuts ami bolts* AnJ. each one stavs firm smd rigid. 
Models are colorful, loo, with bright reJp blue and nickel parts* 

Mecca ntvMorecra ft develops self-^reliance in the younger hoy 
by showing him that he can do what yesterday only his older 
brothers Could t!o* 



A THRILLING NEW CONSTRUCTION 
TOY FOR THE YOUNGER BOY 



MS 



ECCANO- 
RECSAFT 



THE MECCANO COMPANY OF AMERICA, INC. 

MaLen of Mceuno Mieroicojpe*, thy Orittinnl McCrado nntf nther famcf 
rovt. 

# SetuI for hig, 16 T^i^p himUtf fully illustrnrcL'l booLlfrt of moJeli, 
yoiir» — 



OEStGNER SIZE 

Contiiint A grnerdu » lu pptr uf p 3 rti piirkcd 
in two metal anil a cmv f" red 

envemf CHK* (Bmitifullv illuitriitdJ Ivok 
of modelf includAJ.) Pricy carnpl^te $ 4 - 
Sent prerniU upon receipt of monffy if mot 
n 1 vmir Jcnler's. 



The MeCEzano Company of Amcn'car Inc* 

Oept. [. ZOO Fifth Avynuc^ New Vtirk CttVi N. V* 

PleniH Send — ^free — beautifuJIy illuimEeU 16 rwge hnoklcr of tnodcli. 
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* A (jrand I'rliu ndlE }h Awnrdcd 
III iitHHif iliH all ■wljHMm of th» Tldll' 
IirHiijrri, h'n« *’ th* iff-punr prpifl wlniHir 
taiM lAi 4 l^fUTIi^ 



89 CASH PRIZES EACH IN 

NOVEMBER AND DECEMBER 



SriLl. >1 CHANCE roff THESE MIZE$i 

3 |irl»« of $100' vach lO priEH of $1D haI* 

3 prfMa at $KO «ncll 20 prf»ii of $S aach 

4 Rfixa-a at $29 aac h 9 P prlxaa U aacN 

CrafKl Fm* 

Any amqteur picture^takor is e1i]|tblo, Kumim 
interest * > . heart thrnbi nr humor > . « counts mare 
than pbotD^raphio Ekill. 

You^U find scores of likely subjeots around your 
home . . . the faabyi the children at play. Thanks- 
^ivingp birthday parties^ pictures that tell a stary^ 

HDW TO TAKE THEM. Si-mply^ icrcw (wa or 
ihrce G-E MAZDA Fhotodtjod lamj>« !□ .V':- 

brid^e« fli>or or tabir 2aidps, load your ' I 

earners with tupcFicaiirivE' fitiD oad sEiOOI ^ ' 

•war . . . lakinit SNAPSHOTS, it your > ^ 

esmcTs hsE a fair f/6.3 Icni.or OUlCR TIME EXPOSURES. 
lE yen use a bnv or iFow Jed> foldiu^ camera. These lamp! arc 
]food for doze [IS et picturea and cast only eenta Eixl. 

Far theirs atbrtbiea.pert and aetTon. uac G- B M AZDA Pholo^iA 
tamps (IS cenlB lii[^. Each lamp i(e(a on iy nnc picture but you jet 
It in 1/5U uf a lecond . . . last cnouith to reenrd ncriurtl actien. And 
you Can ufic these isiiipi on flashlijfht bdtteriea or house current. 
Ari fiealrr for a fttldrr " Snajatutta at 
CtyHUMt“ tm thi^ ttiWieoatat or itn't* tlrpt/'J/"'. 
arnn.aral iffsetrie Ce>„ Ntttn £?f«vslaad, OSui. 



R U i E S 

1. Anr un>EjBr pjaaUwrwhiW IrKrirol rmploinMi of -tli* nacanJ Klarirle 
Ompur ui4 intiini «tia*«Sd 111 llin nianoJactun or ult at otM-'lA ipv- 
paiHj nw eBt*r uy rif -nicturn cnBila ifa or BtlaT ulirtnbBr I. 

IHo >Dd Furt Ipur (Dan JiUlmrr E ISM. Id om df huttb at Pim OeLibw, 
MaridBhBr, PMSRdMr eupi*via. 

3. Prim wfl] ba ■.n'cr^wf OHtfV fw takni &r vOflclBl llvbl, 

iodiHHm or HwidiMin . 

3. WjnrJba will b> wilAlr db pabjinrt IlitatTBi: uT bShbI. 

l»tai. I«cddJcbJ hcbLLhiii.**. d«(:Ukie Of ibs-jiMiira aiuJE bo Aut. 
4i ttarh ti^xp i^IntilDe bldiv» vttb □«■(!¥• and mIs rbebt* rur Bd-rBrilB^ 
me. pob1lFBtii»n and aiblbltlpn In itoir namw aball b«cm» tbe prois- 
prtr of 0l« G^btral BlMtrkraDnipBnr. 

9. Bach arint meut bnr I±!B mwr^S nanH bChI addma ra tba ba£%. 
prinb aill ba raLuTthH. 

S. A11 BBtdai -T^tr th« Ort^sfw mnlwl bmiri ba pcaEmarkod out lator |han 
DndnJaftt, IluwtitibBr Si Tvf Eba Hfirrmbar cnntait, net Jatsr llwv TPld- 
DiKht.. ima ter Lha iUBcambar natait, rkil lawr Uibh fbld- 

3 labt, JAniiarr S. tVHI. Gbi bdItt hUnki. fFdni rwir druvrliE >?i- rtnirta 
aiuiir and inall wtui priDti DoJr ib« aurat'U kaap tfiia nasa4lv*a i to: 

Prlae Conteat Office, General Eleetflo Company, 
Nala Park, Clcvelaud, iJlilo 



GENERAL ^ ELECTRIC 

MAZDA PHOTO LAMPS 



THE ROMANCE OF WHISTLES 

(Coati-DUed from pa^e 122 A) 

many ca.scs these have become the vocal 
“trade -mark^' of the high-speed train. 
These horns are operated by compressed 
air from the brake system, 

Faster trains need more piercing whis- 
tles, but the railroads could not let the 
noise become a nuisance to passengers or 
to communities along the line^ In build- 
ing whistles for the Burlington “Zephyr,^’ 
foghorn designers for the lighthouse serv- 
ice were consulted. Three horns were in- 
stalled, one on the roof and two inside the 
air intake grating, sounding simultane- 
ously, Its raucous shriek had to be toned 
down later* The Milwaukee railroad 
equipped its “Hiawatha” with a musical 
air horn but added a regular steam whis- 
tle for emergency use* A train crew on 
the Milwaukee road once was arrested for 
sounding the whistle wdthin the city of 
Waukesha, Wis., contrary^ to a municipal 
ordinance. A number of cities prohibit 
locomotive whistles “except to prevent ac- 
cident." If the whistle is provided with 
lever control the engineer can soften its 
blast somevifhat, but if operated by an air 
Valve the whistle automaticelly opens full 
blast* The deep-throated whistles of the 
North Western, the Wabash and the Mil- 
waukee roads are of the “steamboat" type. 
In early railroading days, when engineers 
were permitted to furnish their own whis- 
tles, they sometimes borrowed real steam- 
ship whistles. Then they look the whistle 
home as a memento when they retired* 

In favorable conditions of humidity, 
temperature and wind a whislle may be 
heard fifteen miles* 

Latest time -saver for the busy engineer 
is a push-button whistle used on certain 
Milwaukee railroad trains. At the whis- 
tling post the engineer needs only press a 
button and the whistle automatically 
shrills the traditional tw'o long, two short 
warning notes for the grade crossing. 

There^s more to locomotive talk than 
the signal book shows* Old-time engineers 
develop a “touch" on the whistle cord 
their friends can recognize^ and “talk” to 
them with a peculiar tattoo* And if you 
hear an odd quaver in the voice of the 
5:32 as it rumbles into town some after- 
noon, you’ll know Engineer Sam Jones is 
telling his wife in engine language: “Put 
on the kettle, TU be home for dinner!” 
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ti)4P ABwujiitiiK luiw 

P.E14I xliu luiaEtir h inL -p j| {^if I iri&ltV 
thiiif* ]Ti^ hnvn tiliinrrnJ, ^.1^a tx-aL 
AijE'Evi'4, Font KUlChbl, H'WlllK I'nLllll'EA, 
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48& 



AMAZING HEW AUTO INVENTION 



SdicnUfic Laburcitari«t P-G60. Wheaton, have 

pcricctcd Ml a<:ccP 0 ci^ dcvica iteuiied tm evuty mi to, 
Tfaercia udLliiQg; oL^o like it 011 the tuarkcL Fita aDmjtufi, 
E^gily attached County and ^Eatc Uiatributora wanted 
Dverywhere. 100% to IS0O% prufitB. On^freu offer to 
introduce qulekly. Bond address and car pame today 



COMPLETLLLECTRIC plants 



ON AN A-Ca PLANTS furtiiiih Ihs bkhid mirreali 
■■ rity PTTviw- Opirrati Itadkia Wp^vr tjyeteiu, 
Rdlli-iiSBrmtdita all Apcdna'Cefl. 

SIZES J$0 WATTS UP 

Havp A.C. Cuf»al tkiiywben. Afadelp IHOaDHl 
ati> Kuy 10 InilaUp AvalUitilis fmin ptoah. l4wE 
lor Iprutp, lakp honiMa -otimniercipl pur-^ 

tHJpw— uiywluirc oteeUieiby li utExjed^ 

Da W. ONAN & SDNS 
gSS Royal^tfflH App.. rwinnexpoUt. Alina. 




DO 




WANT a ticw hii‘"[ini'3ii 
profeaflion of your own^ 
i^lth all the trade yon can 
attend to? Then become 
afpotcorrectJonlst, and 
BPTvIre feesn— not inoitical 



in a few- wackff cam bi^c Income in 
nor cliimpody — e*ay Icrnta ■for liomn Ifaiuinpr, no farther enpital 
nn^c^Uv]. no Koods lo buy, no aifuDcy. Eetnhiialied A4itrtaa 



Stephenson Lglwratory^ mack Bay, Bog ton, Mass, 




Be in dependent, &tBft a h'pod 
BB wi OK h uilfieii^ liavc m tmev com- 
ins aU the tune. Uac die portable engine year*^round. 
Pav* Tor Jim If, Low fnetory pricci» Bis ERZEB Catalogs 

WITTE ENGINE WORKS 

•744 OAKLAND AVE. KANPAP CITT, MO. 





GILLETTE BLUE BLADES 

XOW 5 lik 25 C • lO A 49 r 



IVllAT IS THIS DEnCE 
THAT MAKES STEEl"^ 1 £<^'' 



• iVToHi^agea roJuyed frtiin tbi^ niagit; libiek 

l>ri\ 111 a of milomnlJt^ HwitLlii'j^, 

ncmtiTil the luirdenittg of GiHetle sneel 
U 14 It pasties through clt-ciric fiiriuieesi* 

• Jti eirei*^!, tliiH amuTiiiig ilrvirf iTiakt'A 
sire] “lutli^’^iircJiTH iiuirc or 1 i*ks liptil in 
the fitrmti'us us I lie cnmlilioii of the hlreJ 
dematultiik 'Miiii re^frtilts in euOhUint tini- 
formity of Jiiinliiesa 111 ihe sfi-i-l— eotilnh- 
iiu^s ill a liig iitiy to ilir t^Uuving comlorl 
you luijiiy wiili the GlileUc**ltUte IUililr’'\ 

A Hefore tlie (leiclopninil of llii# rr]iii|K 
iiiriii, burilni'^5 rould not In'! iintfoniiT for 
variulJnriB ox tel in even the liiies^l stooh 
Now a uiuMtrr slriji of nii'pl’— of exsirtly 
romri't hanliit'fiH^t'oiil rolti |1ie trmpi^rii- 
turti ikf till' fi*r*iurt‘H— tin.- only furnm'rfl 
III llir xviirld tiuil I'uii priobit'e sli'ol of 
uniform. iiri^tleltTiiiiiiril hanlfii'^r^. 

• \\ ilh this blade you get more shave*— 
heller sliaves=-beeause (lillelle steel take* 
urn] liobis the sliarpesl eilges ever put 
on niFla]. Try' the Gillette “Ullie i5lrtile’% 

RffiiHiifFJ/i m/rrrlifiiwtf jriiv YWI ihrhitr ^linph /or, fn 

ilvritip tr^u'yr' -PJi'&PTil'Mj'Cun ti jjinc-ilMei/ — > /jV.S diV 



Whc7t laHtiiiff to odftrrfiserff jilenflc Popnlar 3JechfinfcB 
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POPULAR MECHANICS 




TILESCOPE 



made 

OPT® 



MFC^DSCDFE 



lUM LIGHT 
TELfOKA^HT 



Herd’s chi? most sermational sctentific instrument 
you can own. The new Gilberi Opto Kit. A 
big l^bor4tOry-t>'pe wooden box full of power-^ 
ful ] eH5€s for making your own mJcroscopes — 
telescope — periscope — shadow projector — elec- 
tric beam signaler — and other exciting equip- 
ments 

With an Opto Kit you can explore hidden 
mysteries of nature and scienec^send messages 
by electric beam — make camera models — and 
do dozens of other exciting things^ See Opto 
Kit at your nearest toy store. Mail coupon for 
32-page ‘‘Gilbert Thrills Magazine*^ — regular 
price 25c — free to first 50.000 boys who write* 

TIE lEW GILIEIT OPTO EIT 



Boys! EXPLORE NEW 
WORLDS OF SCIENCE 



I The A. C+ GiJtirrt Co* 

I 526 Efvetor Sqti«t«± New KaV«h, Cohn. 

[ Send- — hr*' — Gilben Thrillii MaguLne and 
I Opm Kit Catalo£. 

Name 

[ Slrtet 

I Ctty . State 4 4 . 44 . 4 . 
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ADVERTISING SECTION 
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GS OVER FOUR CONTINENTS 

(Cqatinaed fram wnee BSIt) 



to control, so all supplies for the airport 
had to be haaled in by airplane. 

Today the service between Europe and 
South America functions with a regularity 
between ninety-seven and ninety -nine per 
cent perfect. French pilots and mechanics 
have been held up and captured by ban- 
dits and in the pioneering period, sixty- 
eight pilots, engineers and navigators paid 
with their lives in the effort to get the air 
line running smoothly* But they made it 
possible for letters to go from Paris to 
Buenos Aires in three and one-half days. 

Air France's Far Eastern line dates to 
1927 when the first hydroplanes flew be- 
tween France and Syria. In 1933, the com- 
pany made connection on a regular sched- 
ule between France and Indo-Cbina. De- 
spite the great climatic changes and the 
inhospitable terrain planes maintain their 
schedule more than ninety-eight per cent 
of the time. 

Air France's supreme effort in con- 
struction is embodied in the thirty- seven- 
ton flying boat, “Lieutenant do Vaisseau- 
Paris*” She is destined either for the south 
Atlantic or the Mediterranean line. Her 
six Hispiano- Suiza motors give her more 
than 5,340 horsepower to carry her at a 
speed of more than 160 miles per hour at 
an altitude of 6,000 feet; her cruising speed 
is more than 140 miles per hour* 

With eight in her crew and seventy -two 
passengers, the ^"^Lieutenant de Vaisseau- 
Paris” has a cruising range of 750 miles. 
The captain rides in the ship's nose; be- 
hind him are the pilots, then the three 
mechanics, then the passenger cabin. Pas- 
senger accommodations include a salon 
with twenty comfortable chairs and din- 
ing tables; six cabins de luxe with beds 
and wash bowls; a kitchen, bar and com- 
fort station* This is the arrangement if 
the ship operates in the Mediterranean 
zone. If she operates in the south Atlantic 
service, the number of passengers is de- 
creased to thirty, while the cruising range 
is increased to 3,000 miles. Then there will 
be twelve cabins, each fitted for two peo- 
ple, in addition to pubhe rooms. 

According to her designers, the “Lieu- 
tenant*' can fly the south Atlantic in a 
single hop of fifteen hours* And she could 
fly the north Atlantic in twenty- nine 
hours flat, making one refueling stop. 
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of an expert 



Hoine iddL ufieri quickly Icam that there 
15 a difference in fitcj. And as a man 
camet enp«rt in liis own shop Nichnlion Files 
become hii cKoiced 

These chaps who make unbelievably Intn-- 
cate trains and iteacn engines, who cut dec' 
orative chandeliers and andirnui front qlil 
scrap meial, whose wood warkJng is a rnarvel 
of accuracy and beauty, almost invariably 
uf« Nicholson Filer* 

Um Nicholson Filer in your shop. They are 
sharp, durable and econaitilcaL. They arc 
first quality tools — they are the fine choice 
of the OJEpert home tool user. At your 
hardware itorc* Nicholion File Company, 
Providence, R, L, U* S* A* 



NICHOLSON FILES 

lUiUiU 



JIGSAW AND MOTOR 



DO YOUR 

Christmas "Shopping" 




genuine 

Mclsonit ® 

TEMPE^^ED 

PRESDWOOD 



This year, why not build your own gifts in yotir 
own /lome? They carry much more sentiment* 
And if budt with Genuine Masonite Tempered 
PRESDWOOD, they last longer * * * save your money* 
Hundreds of itetnA can be made of this remark- 
able material , , * easily . . , quickly * . . inexpen- 
sively* It ia gramlesa and uniform in quality. Easy 
to work with. Can be cut or sawed to any size or 
shape with ordinary tools- 

Genuine Masonite Tempered Prbsdwood ia 
moist lire- resisting* Will not warp, chip, split or 
crack* Surfaces remain smooth, rigid and strong 
for all time. Its natural warm-brown finish pro- 
duces beautifiil results without further treatment- 
Qr it can be vamiBhed, painted oe enameled- 




COMFLET^ 

i&S;' IninE, MikU 



Cuts 900 strokes per minute O N L Y 

The ■criBiilinn nf 
Llui A Eull^ 

viiiii.l JJiEipiv wUti 
■ELDtUi' KltAClird 
liTDaliw bllidi'i 

-^fnr only S-1-4.V 
flUMMl* l&h' bwh. 

pt BLurcly, E^hanne-Urd ileFt. 11^ 

[iiniul. Wc^rJi Lkllli^ hnind, 

Mator ocrtmiM on AC rurrml ontf, 
IlXh I to v4i1Uk JV>or *70 Oir»i 

E!Uii ElrivEi fim iii*nniuin pint it. Su 
bfflu lu brcik «r ilia fUndliiii 

UM tu thLE!lE.. Cum 0UI] HtrokEiH 

pnr milVEtlEi- t'uDtra raiiint^E.^ with 
niirl* rcBiJy to rlUS In lirhl HHrkri. 
fur niM.lclufl' iI'Ijmb'w 9.tnui£liE!iii, 

l03'P, frntfiri^rk , td*i. Jufiiw tUB.Kantrr'il tuT UEU1 

Nfver he/uE^ tiuEih nn nnuMinr Iwnram. 



Send eiil^ S1.M wllh Bwdmw\^ Piy haUbh4< up^ti dtflltNjj. 

ilaLl*r>. 4 iii'n iiumiilM-a 4 ir iimv^ fiilu|iijtt 4 . Linl«f hiiMt 



HANDICRAFT COMPANY 



Genuine Masonite Tempered PresdwoOD is 
also ideal for home-building or remodeling* Easy 
to finance under F.H.A. Ask your Masonite dealer* 
Mail in the coupon below for a free sample of 
Genuine Masonite Tempered Fresdwood. 



MASONITE CORPORATION 

lit W* WaBhingtun St., Chiraeo. Hi* Dept. PM-12 

Plcfiic send me a free lample uf Genuioe Maionile 
Teenpered PRESDWOOD and more iarormation about 
thti wonder uinlerlol. 

Na nriO - 

AUdf^t 

St « (fl 



iriicm /jbnsti Tiir^rifioFi Fopiifcir itTccAanlcs^ 
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Fish Worth Their Weight in Gold 

tCon ti nue d from in ajre B74) 



any other fish that approaches the nest* 
The male dwarf goumari builds a "bubble 
nest” atop the water and lures the female 
in to lay her eggs. 

There are plenty of tricks to this hobby, 
but they are not difficult to leam. Nature 
does not encourage mating of unrelated 
species, and you will wonder whether you 
can cross breeds successfully* Ask Alfor;s 
Heintzo, w-ho makes it a full -time job, 

*"You can fool the fish,” says Mr. 
Heintze. **When they are verj'^ young they 
do not recognize family differences. Mate 
them then, place the pair together before 
they are two months old, and you may 
have success,” 

Recently it was discovered that a canned 
food made especially for fox and other fur 
animals is also a perfect food for fish* It 
is a jellied substance made of meat, dry 
skim milk, wheat, tomatoes, edible bone 
meal and salt* Dried shrimps are another 
good food. But when Mr. Heintze vrants 
to fatten his fish and bring them to ma- 
turity quickly he feeds them little white 
worms end daphnia, or water fleas. Fish 
thrive on live food in any quantity* 

This is another profitable sideline* Wa- 
ter fleas, found in any stagnant pool or 
inlet of a river, can be sold at five gallons 
for a dollar in centers where there is a 
demand. One Chicago man, a cripple vrith- 
out other means of support, built a shack 
beside a sluggish river and supplied fish 
dealers with buckets of daphnia every day, 
earning $40 to $50 a week. 

Baby fish of different families can he 
started together in large tanks, but if you 
mean to breed true types you must sepa- 
rate them in about two months. Keep 
plenty of plant life in the tank or bowt 
Although it is not always essential, aera- 
tion will give the fish more "pep”; you can 
buy a ’Jjiiy air pump for a small sum, Use 
a voile net for lifting the fish, and handle 
them as little as possible* Dip your hands 
in water before touching them; dry hands 
tear the scales. When it is necessary to 
add water, use rainwater or let the tap 
water settle for five days or more before 
using it* Purifying ohemicals in city water 
systems and sudden temperature changes 
may kill the fish. 

Fish are subject to diseases. Skin ail- 



ments caused by plant and animal para- 
sites can be treated* Sometimes silver ni- 
trate is used, sometimes a salt solution is 
a tonic for fresh- water fish, sometimes a 
change of environment is as good for fish 
as a vacation for the w’orking man. Mr. 
Heintze once lost several tanks of fish due 
to a skin disease he could not control. Let 
a fish come down with some internal sick- 
ness and the doctor is beaten right at the 
start* You can't tell whether it has stom- 
ach ache or rheumatism. Surgery is vir- 
tually impossible — although there have 
been Caesarian operations on guppies, 
which are live- bearers. 

An easy way to keep your aquarium 
clean is to employ a Japanese "dojo,” a 
"ccn>'dora” or a bevy of snails as maids. 
Snails keep the bowl clean and supply 
infusoria, good food for baby fish. Scav- 
enger fish feed on the bottom, scooping up 
mouthfuls of sand, filtering out the food 
particles and letting the sand pass on 
through the gills. Thus they keep food 
from decaying on the tank bottom* Some 
egg-laying fish use this scooping method 
to dig their nests. 

Bettas, or Siamese “fighting fish,” pro- 
duce a marvelous variety of color in their 
young, which become a deep blue- green 
as they mature* A pair costs about $3 to 
$5, and about one-lenlli of the brood will 
be beautiful enough to bring you good re- 
turns. Angel fish, those broad-sided black 
and white beauties with long barbels 
hanging from their “chins,” are inexpen- 
sive when young but you may sell a grown 
pair for $10. One dealer recently sold a 
well -developed female for $60* Angel fish 
live about six years and begin breeding 
after two years. Some fish never breed in 
captivity, and this naturally increases 
their value. The “mytinnis Rooseveltii,^’ a 
flashy, gilded fish first brought back from 
South America by Theodore Roosevelt* 
will not breed away from its native wa- 
ters* A pair costs $25 to $40. 

There are many varieties of brilliant fish 
available to make your bowl a fascinating 
pageant of color* Watching this kaleido- 
scope of life in your own home is intensely 
interesting, and with proper care and 
study you may develop new types and add 
new colors to the undersea rainbow* 
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THEY SAY IM 

TWICE 

AS HANDSOME 

SINCE I GAINED 
10 POUNDS 



_ "r a crime 
to be 

SKINNY 



■ttudd* 



When This Special, Quick Way 
Puts on 10 to 15 Pounds Fast 

E ’V'EN If you n<?ver could ^aln before* remember, 
UiDusandfi have fiotid, nutu rally iLUrticUvo 

flesh tids ucMi\ easy way — in just a fein vteskil 

Doctom BOW say the real reason why great nun- 
bfra of j>eople can't seem to gain an ounce they 
fall to get enough hL'ialth -build lug Vitamiu U and 
Iron in thoSr daily food. Hut now with tliis new dis- 
co verj" which oomblnea these two tital clemutits in 
little cmiccntmted tablets, hosts of men have put on 
pounds of Arm flesh ^ in u i^rry jfterf time. 

Not only that, but thouaanda hare also firainod a 
naturalJy clear cDinplexIon. freedom from Unhealthy 
Lncllgcstion and constlpatlDn, glorlaun new pep. 

7 times more powerful 

This amazing ntw product* Tronlsed Yeast, Is made 
from gpecial cuitured aie ycasi Imported from Europe, 
the richest known source of ViUimin B. By a tiflw 
procesa this ale ycaift \a concent I'fl-tetl 7 times — made 
7 times mor<f potOiTfui. Then it Is iVcHLiffd wdtii it kinds 



of strengthen Lac, blood-building, energy-giving iron. 

If you, are one of the many ^tklmiy peoplo 

who simply need Vltamiji It and ii'on to hitikl them 
up. got those new Iron I zed Yeaat tablets from your 
dmgjsrist at once. Bay after day, an yon take them, 
Match chinny Limbs and flat chest round out to 
normal attractiveness. Skin clears to natural beauty, 
new health comes — you're an entirely new person. 

Results guaranteed 

No matter how skinny and run-down you may be, 
try this new "7-power" tronized Yenst for Just a 
foM' Hhort weeks. If not delighted with the roMults 
of the very first package, money back instantly. 

Special FREE offer I 

To start you building up your health right nway, 
wo nmXe tht-9 absolutely FRl-^G offer, PurchiLse a 
package of Ironl^od Yt^ast tahlet.g JU once, cut out 
the Beal on Uio box and mall It to us with a clipping 
of this paragraph. We M'lll frf«nrl you a fasciOJiting 
new book on health, "Nmv Facts About Your Body." 
Hememfibfir. re^ultf; guaranteed wltl^ the very Hrat 

E ackage— or money refttndedr At al l druggista, I ran- 
ged Veaat Co., tuc„ DupU Atlanta. Ca, 



iL'rffhif/ fo ndrrrffjffTrs jih'OJir HirJiffrin Poimtai- l/erljoTifra 
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I’LL PUT T«AT 
PRAWCR PULL IN 



MAKE PERMANENT 



FURNITURE 

REPAIRS WITH PLASTIC WOOD 

Anyone ctin do a ehip-nhape job of rrpiajrlnff tjuttkly — l^se 
drawer puHe, broken ehniriii loose oastetBr in ^'ood, nickSr 
crucks. Acrew etc.— wilfi iItIb w^3T^de^ful new dldC&Vrry 

called Plastic Wood* It la wood lti a can Ihal bandies as easily 
aa putty^^eL when dry it Is as laaLins as real wood* 

INSIST ON THE OENUINE 

For permanentn, expertdookjnA repairs use Ecnutne Plaatic 
Wo(?d — wliicli lias at! tile properties of wood exx:cpl grain — 
adheres to wnod, nietal, stooe^ plaster or porcelain — » 

will hold nails and screts.'s and can be snwedt carved. Handed* 
turned on a bithc wiikimiL splittinK* crackane or cxutnblanfi! — ^ 
Can be painted, varni^icd or LacQuered perfectly — is we/ff- 
prot^t weaLhprproof, 

Plasti c Wood j 3 i dea 1 frtf 
Fining crackg along baae- 
fapnrd, drain board, in 
floors; filling old nnll Etnd 
screw hales; repairing 
damaged toilet aeaLs; 
fllling^ hnloH around pipea 
ar wiring; lOOl other 
Plastic Wood carats fn 
2Sc LutjM, 35c cans — in 
^ colors — at paint, hard- 
ware and variety stores. 




PLASTIC WOOD 



BUILDING A 30-WATT AMPLIFIER 

fCgntinuej irom paje &0S> 

sockets installed^ together with the resistor 
and terminal mounting stripsi are avail- 
able from radio parts dealers, in the form 
of a foundation kit which lists for $3; all 
other items may be purchased individu- 
ally* A complete material list can be ob- 
tained upon application without charge. 

Pigs* 1 and 2 show the amplifier and 
power^unit layouts with the various trans- 
formers and chokes in their relative posi- 
tions* The schematic circuit diagram is 
given in Fig* 3 and possible speaker com-^ 
binations arc indicated in Figs. 4, 5, 6 and 7, 
A microphone input socket provides 
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IS^ 



PUZZLES in One Package 

ALL PARTS OF WOOD ^ NO FOREIGN 
ORDERS accepted — SEND iSC TO 
THE CAHECQM COMPANY 
Dapt. P*M*l-LU DINGTON* MICil,. 




NEW 



BENJAMIN Am PISTOLS 

^oiwariM#— - 

V«l«cn) — U m Oalir D«auI[i« c«nniivt*«4 AN' 

M «tiMra»«-ca4, ITT *r U 

111? Hjnel® Ai.t»ii — (laniBHir I in — ll^lr 

- Flnf*!/ tl.if) — I"* Tprul HJid jimiill UaDie-. Aim- 117 ■■nn ST 

Eiinili* Hh-nl. Ab RiJIsi fT.tU — Hlfifln HlttM. hS ki 'UO— 

pc Rlini }1pl Ab 1(hbM IT M. Af 'ir Drn-??- 

rviU PETAIU— rAHETB*^ pHCC ^IvnFTl TQDaT* 
iLif C4d* 3*1 H. •rwdnlr-* 4l. Uul** Mb* 



connection for either a crystal microphone 
or a double-button carbon variety* An 
Input tenninal strip, indicated at the left 
in Fig. 1, has a 200-ohm and a high-* 
impedance conneclicm* The 200-ohm con- 
nection will accommodate a phonograph 
pick-up, the output from a ribbon micro- 
phone or the output from a pre-amplifier 
or other source. The high-impedance lap 
is for a pick-up or other similar source of 

(Canllnued ta |>^if<^ 132A) 
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If you ACe ^ Radio Afnatcur/ if 
you build or eipefimciit with'iadio, 
you need the new 1936 ALi-IED Catalog. 
Write now for your FREE copy of Uiii leading 
Radio Supply Guide. ALLIED can supply 
dll of your radio needs for less money. 

Build Popular Mechanics 

RADIO CIRCUITS 

Wlieti you build ynur 'To|Juliir Mechanlcifl'' stE, 
uso only upprutL-d purtA, offered In fcJr form 
cxclu-itvely for yvu at lowest wholeiuile prices 
by ^LIEI>— your Radio Parts HcadquurtcTP. 

Write to lu lor FIlElH Part? Lisia rov^eriiiir Au^h 
popular elroiii tn M the 1 Tub* Portable lliMieiver 
: the I Tube AC*IXT set (Jt^l I) j the 
B Tube 32-Volt f'ntiTi Hadio (UOS): tlie 
Mctikl Locator (R213]i; the All-Star Jr^; 

The Brown injt ^(5; and nmny othera. 

We Can 5U nply nil |[Hirta for buililiu^ any 
'Topoltir Al«:hunjt»‘* radio circuit do- 
Kribfld in ihla or in any other jnije. Be- 
fore you buy, write for our parts 
Llata. 

build 

YOUR 
OWN 

PUBLIC ADDRESS AMPLIFIER 

Make biR profit* by rent ine and installiing 8ound 
Amplifieni ui uuditoriuiiLa, elmreheH. Ciirnivnls, eto+ 
BuikL tiio profenaionial new Thordaraon £»-writt, 18^ 
wait or [fl>wail BiiipUfidm ^ b. 

uripUdu and piurts list. 



Write for FRED di- 



ALLIED 
FOft i 



Whtn you order from your nece i93€ ALLIED Cofflfof you wUt fro 
f sJtfnf frfgffBT tvfue f Aon eCcr fre/ore. Ihlt'i HVlRB • lot — «dl«n VOtt 
conildcf thal'wi’ve had a 9r«a! itpi^UHon For Mlllns l^t but radio aquip- 
n«nt for lut monty linct ihi c«Jy dayi of iidio. 'fra i*y that ycif c#n1 
buy idtnUcaJ brand and quality anywhar* for Jcii — il you can — aw'f/ 
rc^unii the (n o yjffy . Sand far Iht nm 1 936 ALLIED Catalog 

rislil new. Paga by ocft^ it will prov* to vqu lhat wa lell lor leu. 



LEADING 
SUPPLY GUIDE 

ThtrF wet rrbo-r# fAan rdiire' framf- 

in th* If3t ALLIED Cntatof — aaeh an un- 
baaCabla value. Five gnat laetletii feai 



tura nawaat rnatal tuba and alai* tuba r*> 
Balyaira — ^battarv. 32 fall anif aula radlawi 
lataat Sliort Wmea and Amatfur Aacalflni 



aalyaira — ^battar 



32 fall 



aula radlawf 



Allied ^ Radio 

COR PORATION 



and Tranirnlltlng gaari dakanc ot naw 
Mia ta warm avary $«t-eullitar'a haartf 
an amaalng ntw array «f tha mail ad- 
vaacad public Addraa* Syctania, am* 
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SYNCRO— THE UTtLITY JIG SAW 
THAT HAS CAUSED A SENSATION 

This cltcuic power tool operves from » 11 D-v. , 6D cycle liter- 
nil ins houieliolJ turfeoi. Its cleuu mjy cuttiiis power IcfidJ 
SYNCRO to a multiTUile of met. Extrenic flciibiliiT* due to 
7200 saw'srrokcs per mmute* gives case of coatrol with in 
unuiual sense of touch while sawing. A simple adjustmcjic 
legulares the desired letkgtH of stroke. 

Scicnn5c dciign, qtulity mltefial md sJtilled workmiiubEp 
make SYNCRO a sturdy «roJi uw. No heiw reciprooitme 
parti a nd rDUting parts to get out of order-- oeeda no oiling 
and runs rtuietly. His grey iron cast bise. Safe for hngcis, tool 
SYNCRO Cuts absolutely smooth cd^es, which need no »nd- 
ins and hasati ample ndius in which to rurn ytmr woA. 
Write today for further information, Ifyonr nearest hardwire 
dealer is unable to supply you, ptcTue forward his ntin i^nie 
and address to ui. Lire nnruft will be sent to you Irce. Direct 
all letters to Dept. S D. 



SYNCRO DEVICES INCORPORATED 



Boy^dl Birllding 



D^lrnih Michigan 



BUIU)ING A 30-WATT AAIPLIi^IEB 

CCrmlinued trOm page 130 A I 

approximately 10,000 ohms impedance, A 
switch on the front panel permits chang- 
ing from microphone operation to phono- 
graph pick-up as desired. 

Co lor- coded leads of the power trans- 
former, indicated in Fig, 2^ have the fol- 





ViCIf Showing thm UndoTMido of Powor Supply mSiJ 
Ampfiyfer Vnifs 




Ainu tNCIME SPEED CONTROL 

GOVERNORS 



To ■MKit'nil piwikI rtf fcay itiaJie af auta or 
tTUrk eqrLEie'r I'cc&rilleM cf load 
wbr.a LiaeJ. ka a liaLtonai? feArUiLika 
tdab.L. FiiJ]y (uarpuitpwl. N-o cMk 
dowti. Otivemof apwl fram *CB to 

^□tM Pui* opiKirtuDitr for 

rujEU-l . f > F|C|h4-.flniilJl O'fT.. trll ,317 Nu. A- ftt., fjga itlLlfh*1*>i 
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8UII-D IT YOURSELF 



JIM DAHOY YflAILU 

ILwimrL Eimit tu Ii-jUlI be hi« floail 
Pliu ud iiuiruBlIixM nnl^ i] IKK— Tnrti« 4 * aU 
8k«teliPfl, rii^iSr^p ^hE^ErrUl 
fU:. EUf VflJHH-r Wflll Ml>r Bill ^ JIM 
I2U. WiHuv. Vm. 




R««d wliat 
F. L. S. of Portland, 



Orogon says; 
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"CARCOia In LDply. It »n h« 

CDUkdid l»kll or ikrae qa>niiii«,lbui 
■iKTiiLi i^fltiD. 1l it an inoDih ieKtLrhpue 
■ iiJ eit ctvuch itfiiraei4rT'tiuli.til4i 1 1=^^; 
lidar IF lnr[ltH4t lO tdvlluetlflt L E¥eru«ed. 
C'%^1^1 l--^*tw4¥tLltblflitn P¥«r]Ffni¥— h ihi-ftmnui 
■ i.i'lpl in llu miiijrt0C«|:'t 4>r iiui tumlEurv, 

ii dnJ iJrgiljiiMi. 

The Secret af CASCO'S Great Stirenfrth 

Mukt ^Luri ttl kl4i.wlf, by *y t(toriiiiin. CASCll *rlk 

qkjekln by ehkifeifril tdcllfa. Tbit ttAlutC metb^d ii*k* Batri-pior, laBf^lLlB 
haldinl tlmflb. It -tfukst CA&OO Iwitpropln wtfBrprDDi. Wlwi» T™ 
lA build t prfrj4«(, fay ^ntHiwe «<■ CaSCO, 



rni-r I c^i^NrRous test sample 

rilLL! & HANDY CLUING GUIDE! 



U pmftM, SO tllBBlrBilloBB, Inllirl IdcBteB (flB^ol Bild 
EmI thiDiB i^aiuklTfBBBily Bnd pmoBHAnUy. HbLm yuu bB 
•I|>Br( on U (lalal jubt. Wtlit dBint (Ml 4 |H>ltcard, Sity 
'"Sud fFBt tiinjily nl Mt^y of 'C.*aeo OJuin^ GuIiIe' ", 
Umrdmmrt, Pmimlt. Lmm^tt D^Ufl Sttt$ CASVO 
THC CASEIN MrOk CO* DP AMERICA, Inc. 
3Sa bLadlsitn Aranun, Db^E, iSSl-a. H»W Yoril, K. V- 




lowing values: blue^ primary; small black, 
6,3 volts; black and yellow, filament cen- 
ter tap for 6,3 volts; heavy black, 2^ volts, 
10 amp,, and the green and yellow lead is 
the center tap for this winding. The yel- 
low leads are for the 5-volt filament sup- 
ply to the type -83 rectifier tube. Green 
leads supply volts for the filament of 
the type-82 rectifier. Brown indicates the 
high-voltage leads, with black and brown 
for the center tap; this high-voltage sec- 
ondary winding delivers 435 volts a.c, 
each side of center^ The red lead is the 
a,c, tap for the bias supply. An enlarged 
blueprint of all diagrams Is available 
from Popular Mechanics radio depart- 
ment, those who wish it should specify 
blueprint R-217* 

Provision is made for speaker voicc- 
coil connections at the output terminal 
strip in Fig. 1 where taps 4, S, 15 and 500- 
ohms are available and also at the speaker 
socket where any two of the taps may be 
wired. Thirty watts of field supply arc 
made available at the speaker socket for 
fields or field combinations of 1,000 to 3,000 
ohms. If two or three different speakers or 
speaker combinations are desired, it is not 
necessary to change any of the wiring. 
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SW W. Huron St+t Dept. O, ChlcofOp IIFfnoFt 



Foundation Unit Includes 
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ntTt< in Huillt^tiuiLu^n yhtireFik !^4 Lmtl- 
(tnd ofirtpvuh. rFiret^ : 
d-pii'MtH is-wjitt, jviirF 3CS-wnU, Ppef- 
uting Frcnii dI1« Lu eI^ spC-AF^cTD. Vnu 
frcim SIM) to over inftrior 
uindc nrHpliFiifji. 

your THORDAR50N 
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PLDSTIC CRnFTENE 
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"IS THERE A DOCTOR 
IN THE HOUSE?" 



T he Jame Joesn^t need, a doctor. Just let tte 
hero clean out his gissy briarand iicnd out 
for a tin of the tobacco that\ swell to smell amJ 
cooler to smoltc“—and let the play' go on to a 
happy end. Sir Walter Raleigh is the ndldest, 
pleasantest blend of well-aged Kentucky Burleys 
ever offered to tncQ who like pipes but dislike 
pipe-nip. Exaggeration? Can’t bc-^salcs growth 
says it’s simple tfutb. Try a tin kept fresh m 
heavy gold ioil and rave with us. 

Brdwa & WiHiiinson TaKicco Carporatiaa 
LauuVillc, Ketiliicky. Drpt. 1 z 
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Paint Magic and What It Means to You 

'■ tCtiatinutd from p i p # 



contains small percentages of sulphur^ con- 
tinually settles on these paints. Rain fail- 
ing on this dust produces weak solutions 
of sulphuric acid which attack the surface. 

In solving such problems many new 
materials have been found. One of the 
most valuable synthetic resins used in the 
paint and varnish industry has been 
evolved from coal tar. Hydrogen and oxy- 
gen in combination with the carbon in 
coal is made into synthetic alcohol. From 
this formaldehyde is made, and this is the 
raw material for phenolic resins. In many 
respects these new resins have decided 
advantages over the natural vamish gums, 
and their production is increasing by leaps 
and bounds. So it is that coal tar, once a 
useless by-product of the coke industry* 
is now of value to paint engineers. 

We also have manufactured varnish 
gums whose physical characteristics can 
be controlled. We can make them herd or 
soft, tough and elastic or brittle, depend- 
ing upon the use for which we intend 
them. The natural resins formerly used 
had to be taken just ag they came from 
the ground and their uses were restricted 
to the range of their characteristic prop- 
erties, With the aid of these new syn- 
thetic resins paint engineers can evolve 
materials which modem rapid-production 
schedules demand. For instance, the au- 
tomotive industry demands quick finish- 
ing and tough, wear-resisting coatings, so 
paint engineers produced the synthetic 
finishes used on the new cars. 

The general use of motor cars painted 
in light colors would greatly reduce the 
number of traffic accidents, according to 
W. A. Lindberg, color engineer for a mo- 
tor-car company. He made a check on 
motor-car collisions and found that in a 
large percentage of cases, either one or 
both of the cars involved were painted 
black or a very dark color. This is par- 
ticularly true at night when the superior 
visibility of the lighter cars is more pro- 
nounced than in the daytime. In addition 
to the value of the lighter colors in pre- 
venting accidents at night, they serve to 
accentuate the appearance of motion. A 
light-colored car appears to be moving 
while a dark one seems static. 

The production of furniture at prices 



within, reach of buyers would be impossi- 
ble if it were not for the use of modem- 
production schedule coatings. The type of 
finishes used at the tum of the century 
would entail so much labor that pieces of 
modem furniture might cost from fifty to 
100 per cent more. These new finishes 
also have other advantages. Some of them 
are alcohol -proof and others have been 
developed to withstand cigarette burns. 

There are also new finishes for the home. 
Some are so formulated that ink, grease 
and even iodine stains can be washed 
from their surface without showing any 
ill effects. Ease of application and greater 
hiding power enhance the value of pres- 
ent-day decorative coatings, One or two 
coats of these modern enamels now regu- 
larly achieve results that required numer- 
ous coats of old-time paints and varnishes. 

There are many things which are still in 
the laboratory form of paint engineering. 
Among these are the so-called rubber 
paints and the use of water in nitroceEu- 
lose lacquers. Rubber as a base for paints 
is most valuable because of its high re- 
sistance to acids, alkalies and moisture, 
and not, as might be supposed, because of 
its elastic qualities. It is believed that 
rubber base paints will be made in the 
near future which can be used success- 
fully on a wide variety of surfaces. 

Recent experiments on aqueous disper- 
sions show a possibility of making nitro- 
cellulose Lacquers of higher solid content. 
Through a process of emulsification the 
resulting lacquers would contain a large 
percentage of water vehide. Such a lac- 
quer would greatly reduce fire hazard of 
these materials. It is also claimed these 
lacquers would have better spraying and 
brushing qualities. 

In 1933 over a million gallons of soy- 
bean oil were consumed fay the paint in- 
dustry. Its contribution to paint-makiog 
has been valuable, but it does not have the 
drying qualities of linseed oil. It is used 
with, rather than in place of, the latter. 

The world of paint, vamish, and lac- 
quer is changing today more rapidly and 
radicaBy than ever before. Paint engi- 
neers are showing us new magic with col- 
ors and greater utility of paints and new 
and better ways of making them. 
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PLACES WITH A 
SKIN LIKE this! 
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Don*! l^t adoleseeut 
pimples make a 
hermit out of VOUt 

Between the ages 13 and 25 ^ 
important glands develop* 
This causes disturbances 
throughout the body* And 
waste poisons in the blood 
irritate the fik in ^ causing pim- 
ptc«. Clrat thc-fir skin irri- 
tants out of your blood* with 
Fleischm&iin 's Veast* Then 
the pimples di-Bappear. Bat 
3 cakes a day, before meals, 
until skin clears* 
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In OWN Business 



a Complaint*^ 

C. J. White “fliOO biiflincw in pIi ihiyit-^neTCf 
n iinTnpilniiit." Thikt Is tlic Tiiccat uf tliis Dtuiinew — 

every cuatamer Is more tb^n satlqfied+ Rtaina oud 
disappear ^od Vivid tiulutingB tkud frcahness 
in fjidijd Socir eov«j‘iixes come back. 

‘^Prolitf Par lor Homc^* 

HaiTy Hill built and puid for a liom* Imm ruR- 
wnehcr profits. Hia first day's business was You* 
too, non enjoy n iafve inDomo. 

EVERT machine OtTAfiANTEED 

You take ho risk. T^mc luaehifics have 
beOh tnonafacttired since and ore nsed by ^ 
tho United States Eovermnont and by Statler ^ 
and other leadinB hobela. They are GUAllAN- j|E 
THUD. 

Easy Termi 

The compIfTte Dijuipment la iitcipcunive. A 
Teo»]'nable down pnjiTnedt brilura DvcrytlunB t<T T 
you and tJie balance is paid. nijimJily. Fruiu the 
start » you hava yoiir own buaineag — uhe tliat is 
profitable and dI which y<ni enn b« proud. K y 
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tiomlaiticEi !' — Scud at once fno obllEation) your free bookie^ 
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meLhods; Jiow I can enjoy a psruianant year-iLTOuiid buainefls; 
how I can become finjancjajly mdepandont La a very iliort time; 
and how I can pay on easy terms. 
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THE ALADDIN OF THE ftioVlE^ 

(ContiniJed from page flS3) ^ ^ 0 

across the floor to a bowl of milk. Sindler 
has had to tape shut the mouths of alli- 
gators to make them harmless > play nurse- 
maid to a 300 -pound turtioj and take care 
of a group of fighting bulls as part of his 
duties. 



Each studio has a property department 
in which it stores a miscellaneous collec- 
tion of nearly everything under the sum 
In the United Artists collection there are 
3,000 heavy pieces ranging from suits of 
armor to rugs and period bedsteads. Aside 
from those the studio has 7,500 ^‘hand 
props” like jewelry and dishes. One room 
is piled high with furniture, another Vfilh 
difTerent kinds of saddles, a third with 
paintings. Stands hold various types of 
umbrellas and walking canes. Wrist 
watches, necklaces, and silverware arc 
laid in cases. On the lot you will see dif- 
ferent kinds of automobile bodies, replicas 
of ancient carts, and even a collection of 
small boats. 

If a studio needs something that it 
doosnh own, the chances are the item can 
be rented from one of the properly houses, 
huge warehouses stacked with equipment. 
Like the property men themselves, the 
free lance property houses are inveterate 
collectors. Auction sales, secondhand 
stores, and pawm shops are combed for 
anything the movies might need. Antique 
dealers who have made the rounds of the 
properly houses have been rewarded by 
uncovering valuable period pieces. 

Rare and strange properties are some- 
times easier to find than more prosaic 
pieces. Sindler can tell you where to lay 
your hands on a sheikh's headdress or a 
polar dog sled, but he had a hard time 
finding some mechanical horses popular 
as exercisers a few years ago. Eventually 
he found a salesman with a list of people 
who had bought the exercisers. From them 
he was able to rent those he needed. 



So far, Sindler has never been stumped, 
but he doesn't boast because he never 
knows what a director will want next. 



C Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information will be furnished by our 
Bureau of Information upon request, ac- 
companied by stamped envelope. 




HAS FILLED HER BAKE CUPBOARD 
WITH ONIONS AND STEAKS AKD CHEESES; 
HER STOMACH FEELS ORAND 
SINCE SHE KEEPS TUMS ON HAND . . . 

$HE EATS WHAT SHE DARN WELL PLEASES! 



NO ALKALIES FOR 

ACIDINDIGESTIONl 

TV iTJLLIONH have fouitd they ilo iiot need to drenrh 
thpir stomachs with caustic ulkalicti. Phy- 

Kifridfis have tuaid thlt; Jtubit ohen tiring further arid 
indiii;eation. So mueh more siiff! imd wnaihlo to aimply 
carry a roll of Turns tii your poeket. Munich 3 or 4 after 
niL‘ala — or whenevisr trmtlikKj by henrLbutn, snur 
fttomach. Try them when you feel the cffoctg of luat 
night's jiarty, nr when you snvoke too nnieh. Tunis tioti- 
tain a Wonderful antacid w^hich Dcutinlizes acid in tho 
tftoniach. but ncvfir ovor-alkalisea stomach or htood. 
PicasiinL to cat ofi candy. Only 10c at any drug store. 




FREE: 
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CROS^L^Y 

PIOHEERS in RHDla 



dTuit A I* 
Slflhl 




Crosman 
SILENT .22 Rifle 



NO CLEANING 

LOW COST 
AMMUNITION 

ADJUSTABLE 
POWER 



CJrnoT.’ieii injiirJe hflurel make the Crnemwi a 
raiiL rUle with Jijl the hulr^plittiiijt 
thi» tdrni iniplii#. tihiiuti bullet [Pel]) liAtEie 
Rlzr DA powder rifle, but «i]:en.tjy, pnw#r- 
with jio u^uig; the terrjiic foroe 

of roiiipr^bil Jiir — ARioe fari^e U. S. Nnvy 
uBea to strive ]b. torpid] oca ■ hi iLn'eh'me 
foJr torffot, BiritiU RuiikC- Single hiid 2Q shot 
t open ter modeld. No licAnae refpJred. aVsw 
fetp priri?# on Ptli*. 

booklet rontiiinfng important target and game 
■houtitig fgete, AlH4k free desc-ri pti v« iiteratiuw. 
Afik your diraLer to ahow yon a CruameiJL. 

Crasrnart Arms Ca., ISfi St. Paul St-, lloehMiiir, N, 

Read This Book Free 
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FREE 
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Entitled "Revealmig Naiuie'B 
ll'^ondcrj'’ — Telli iayt. of ejtploTine 
v-'hh the tdifTDscoK, Pictured re.al 
mi'c roacope v;iikKr»^^tnii ^2^'poUl'c^, for 
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arrw'hcri: nciir thia pritre.. I OO'powr r, 
OTlly 1 1+00; l^O'pdwcf, 25 5' 

f Other, 51^.50. Hoitic ilidr< making 
«t, Monfiy»6scl( KUiranfee en 
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W'ritt for free f oo> fiov^ 
U^OLLEKdAK OridCAL CoMMaHV 
A9B Hudwo Ro^butef, N. Y. 
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S FOR HUNTERS 

(Contimupd from page 



Thi? waterfowl hunter who uses a boat 
may get into the headlines if he puts a 
loaded shotgun on the seat next to him. 
There are several types of casualties due 
to this kind of carelessness* First, there 
are those occurring when a duek hunter 
tries to puli a loaded gun toward him. To 
reach out on the seat of a duck boat, and 
attempt to haul a loaded shotgun, mu^le 
first, toward you is a sure way to prove 
that a shotgun charge at close range never 
did anybody any good* 

A hunter with a loaded gun in a boat 
^Iso has a chance to show his skill as a 
swimmet* by discharging the gun and 
blowing a hole in the bottom of the boat. 
The safest don't for the duck hunter is 
this: DonH paddle around in a boat with 
a shooting partner and a couple of loaded 
guns. Better to lose a duck than to take 
a life. IE you are paddling a duck boat 
alone, rest the shotgun so the muzsdo 
points away from you but so you will be 
able to lift it and shoot quickly* In fact, 
“jump shooting” for mallards calls for just 
such quick work* But a mixed crowd of 
hunters and loaded guns in one boat is 
not a restful or safe outfit* 

Carrying a loaded gun In an automobile 
is another trick of the careless hunters 
which calls for a '**don*t.” Some states 
make this dangerous practice a violation 
of the game code* Carrying a loaded gun 
in an automobile is not only dangerous to 
the shooter, but also a menace to wild 
game. The *^meat hunter" who v;ants meal 
instead of sport drives along a road slowly, 
looking for a game bird In the field, then 
reaches for a loaded gun to get a pot shot 
at the bird on the ground. But few can 
average 100 per cent in the trick of reach- 
ing for a gun in a hurry, swinging it 
around, and shoving it through a window. 

The large number of deaths and serious 
injuries recorded every year among deer 
hunters is giving the conservation depart- 
ments considerable worry. The majority 
of these involve the accidental killing or 
wounding of a hunter by a shooter who 
"thought it was a deer,*^ Don^t shoot until 
you know what you are shooting at. Often 
there are stretches of woods where hunt- 
ers are more numerous than the deer. 
The nervous, inexperienced, or careless 
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cWCMRISMS OFFER 



BIG 



NEW DRILL PRESi 

Ml a Bemattanai LOW PRICE 

TT^tfl DOW blfi, sturdy Icor-tyM drill junt 

mldofl to tUts iVlub HtAT I^e. Thrci: Bpcsclji. 

«nt6d OlUtfi Ijronft Full nOtbLlfiH tiull^. 

DtIIIh tu fjcnter dI H la. elrttl«, 

(]ualit,y, precision liullt. 
lldiolDat, smcotb-mimlne aad will 
Blve yettfs of »rvlMr Huy dlreot 
from Uie factory and. Save Money, 

FULL SIZE BAND SAW 

Htuo Star licavy duLy band aaw. 
built wltb all the predalun nrjd 
fttrenftb of liiRhor pnci-d sawri. 

Smooth nutulnn — no KsJlapliut or chatterInR. 

GnAtrflKt value ever air<cnMl. Fuet and accurate— 
handJtv Up to Tnatorial FOoUyH- Rlpld canntruc' 
tion. pnwMMion built. -31f 

NEW 3-SPEED HEAVY DUTY WOOD LATHE 

kw4 littr. n ui - 

-tjlamvlif. .14 In. ttctwHii 
Iiwia. M^^vyanli 
la<<rn piSlnsr- OUi»« 

bMfUi^. nKdKT ^ciu 

UP 3 |i*V, 

nCa Writdi frr PU-EE Gniidna nm] Spetlil Offer an Gkrialuj: Qrdan 

•"J FroBwlMtOJ fdj nneuiaD fliUlt NnpflliW MMhiaDi tl, t*u^ lOingi. 

Fairff«ld^ Iowa 
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MONEY for YOU 

Install America’s Most 
Accessible Oil Burner 

Gave manpy , - - nuke ■ ■ » 

Ajncrica^B TwcmiJir Oil Burner (LireHBO 
No, Kora Patent EfltaEe)' u ytmia at 
Ipfr (^1 Bouzht by Oovt, You 
buy direcil Camj^jeta witli autt^ 
mutit eoutrole and Full Itielnllatkm dla- 
Rmno. Write Tot uiuuiae law price and 
free literatLire lodoy. 

CHALMERS OIL BURNER CO. 

11 ^ Gafflr*l avi,, HinnUlMlia, Nbifi. 
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TURN TREES INTO MONEY WITH A DELS AW I 
rAI#- lO. I4 and 10 

IfiH- Amiatfi hH woiki, potltlve 
Fall gr enr-wny typr powti 
f nff rpni gn Iitw pemo- — manr D^B- 
a«r old aiiU 9 rfVfinc, 

Payifor itirll nuirUly — I h«j‘iaiii]i id com.’ 
arrvkr, everyvherri Write Cwr fliM 
l■lFnb«T handbuolc fend niUlujr crl laill^ mipi^icj^ 
tOHdl, B w lfeb 1 n< fejld 'vniwlwar'kEDi equi-goiEii.t. 

DELSAW MACIIiNEHV CO. 

Oll-J Parlilhm Ride.. Kaaina City. Ma, 



Print ITonr Own 

Cards. siAtloncry. ctrculan^, tOEit, labt^f. advertldJaE, etc, 
Save money. Print for Ofntng: Big ProBtif easy rulis 

Win da [¥>Jnilwr fUlpVd PrMLlifti Ilk? feimTing. Jaatuf w™ 
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LOCAL MANAGER WANTED 

l>e'tc«ts fire In ll# dstIf itmrrar R^nilfe a hMii 4 
pi^rrins olsrirt raww human live* fend itratF- 
er(y. Euy lo inptall. Na baUrrira cr wLim 
nnrdird- Evfiry publJis ibulIdJtie, hofrpiiLiLl. fsrlt^ry. 

ptiirn. bn-Lr-l. vJkfiOl. boJlfeDfl. COUmry cptnta, 

aiixilc Ife.nn fe IItd pmMpcAL. Malcm dmLiaat.'H; 
■nremd rlnmcKnfettfeitJiMi. JS Lo 4S uiilu |Ki4flible lor lull 
Bqnipiri<Tnt Ibt]^ bidlditijCfeu ^ lo 1 uuitA fnr bnjuea. 
An opporlLmlEj far larev rktaltidd Istf unbiliuiM’ 
men whn ^rt in on Lfar enmiHl flMir. WzilD lor 
fr» dntslln rvplpinins Low to *t:_t Uj? rU tJhi] luiiher 
naruinc dua- 

FIRE-CRY COMPANV, Elfl|it. 3 S-C 

t 3 AD E. Fkv* Street DATTON> OHIO 




TAKE THE GRIEF OUT OF 

EMERGENCY REPAIRS 



A switlcn leak tvii the hot uiaildr 
fteatt'T — ih£ hammer htaulie /He^ ojf 
— tPftifT a<fu.itin from o tle7ii in the 
auto TadiatoT — a dravjcr knob jndh 
aut^sereuta Atrip from ami looaen the 
door hek — a wofor pipe freezes and 
crark^^ — one caster tiipu'f jifay tn the 
table lep^your favorite pail starts to 
teak — o jx^TifistenUy loose nui ffuts the 
uacuam cleaner oat of 6tRft7iG5^ — etc.^ 
etc. 

Po.sfsitjQilicB like these nre ever 
prcijicnt t(J the hotiselHildcf,, hut in- 
vite no delays, repair bills or ex- 
penflive new purehaf?efi if you have 
a ta>py of the Smuoth-On Home 
Fiepair Book, and a ean of iSmooth- 
On No. 1 on the »hdf and like to 
prove yourseir equal to the emer- 
gency. 

Hmulreds of repairs similar to 
the al>Dve are made qiiiekJy, easily 
and ehenply with iSmooth-Qn No. 1, 
whieh stops leaks of atearn, water, 
I 5 &H, oil, (^Ltiolino, smokC| etc., 
anchors louse stows, holtsS, nutw, 
handktft, rruLchinery, etc,, and holds 
equally well in metal, nuisonry, bath 

tde, and 
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wood. 



STnnnth-Oll Ko. 1 
cxpjinilis ill kardcti- 
in(c and when mcL&l^ 
LkKd hciLdii at) tiididy 
ELS the metal to 
which it bi attached. 
Power ptflut oujti‘ 
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tiiTfKitli^On. repairs 
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cQld application 
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h iirry . 



Oil Lff4k» 

thf cp'tjwn /*/’ thr 

lif'firisi' tiriii (jet iSrui-'"' -f}n X u 

i in 7 -ennrr f .'■■>- rt-v' t-. - , ■■ 

fnjt.n i-jiy htii bptii-f .ifU'Tt'. 




SMOOTH'ON 



SMOOTTT-ON MFG. CO.. Difpl 37 , 

1574 Communipaw Ave., Jersey Cityi N. J. 

Please eend the fne Sm.aoih-On Repair lioiik. 
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13o yfm know thst some shotHuns fi.ll 
tti eOTirelr todtist ihe shell hcnu in a pro- 
leccioK rjnff tiftiiefi'l? That ihcrti mjffht be 
u serious bjckfire into your face if there 
should be a wejk spot la the shelE heiuf 

Western slicHs with the patetticil STEFL- 
LOCKKD he:uJ prf>Hn you a£dinsr injury I 
Paper tube, h^isc sead, brass and a I'KU- 
ThCnSiG JUNG OF STEEL are LOtlC- 
ED TOGEfI J n Rl . - . And Western Bives 
you the extra adt'AnCABC (i-f pat- 
ented SEAL -T IT E oioisiurc- 
proof wads. Get completes dt' f 
ijjis anti the booklpr thiit wiM |f 

improve ynur 5 hootJajs»*' HOW f , 

Ll I T’ 'ITFlI'^ i 



Shotshells 



BOOKLET FREE! 



Safeguard Your Face! 
Shoot 



I WESTERN CARTRIDGE OOhtPANY 

I Dept.L- 46 EM.t AlttmHU- 

* Send ln.Scts cm W ejlem ShDCclicnt and the boaklri* 

1 
1 



HOW TO HIT 'EM*— free. 
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Complete Movie Outfit 

t^AMEELA iji O'lf-^rxnacErLB — um* I5t> ft- roll Btaudirtl 
in mn. tllin low'd pit EE- Ii™vy Dietil 

rJrbly iijilihwi in J J^nifljfcp'nr Ennrun'i- Cariyiim 
Btran md filni Lnditwtnr. T^biim t™ 1 tneWfirn in 
Bicijrtiehv itHlf. LtHWii;^ llw.' >^rd timi itic 

rr»tnk. 



projector — loft tK Etiolor 

drivv-fl for A. C. r'lrn^nt- Llii 

rlf-nr picture* iSQsJfd iuciiva el ouly JU It. 
1Ib<>e E4iy ]Q mtii.. filiu. 



ViV nliio E MSnttilFtF TIitt of fEE>n 

pmbjH'c’iE for bjix ivniie'ator. Writ* now for 
liLO, FHEE {.'b EaIuelic of Afovw Hupplion. 



PARAMOUNT MFC. COMPANY 

Dipt. G-78 Birttvni Mns.- 



BUILD DUTCH WINDMILLS 



Le-ivTi X.LrIi r|iii.|fr-k, El#-. &iIt^ XmnJ OlEt ^l^«R 

Hit] MUrJl-.¥ JiKt.LJTit] (^TltKES. nnajaiU Tn-airn-t. ll LL Ek’ kl t I* 
KlTiS W-m. iOki, hi.h, ll..-i^t^.ti U'liiJraUI TiC.TrKrIlIKTTfc. T^i- 
Rihtvtf.rTyiiT'r'-.lMinbLl n..|L|ptis<4] IlLirj^PJUM AOr. K3T rt iH'iid UH 

f-.* i A T A U in. uTT-r rJ, kl- ir.= W fr, ^ fiiF pfi-nlnB iiC ll■'■Jll-' 

CftAFtSMEft'S MO’DCL ObbI. f-a4, 2430 4 lit MLUWELHtt. WIB- 



. ^ DONT’S FOR HUNTERS 

(Continued from pA^e t3BA> 

ooter sees a slight movement in the 
brush* Instead of wailing until he can 
make out the outline of a deer head and 
catch a glimpse of antlers^ he shoots. Too 
many times the bullet speeds toward a 
crouching hunter instead of a buck deer. 
Death or serious injury to a hunter re- 
sults. The practice of “shooting before you 



are sure” is one of the most serious of all 



forms of carelessness* 

One of the basic, unwritten laws among 
hunters is that each man should check and 
double-check the gun before it is taken 
into the house, to be sure it is unloaded. 
When this precautionary measure is Ig- 
nored, there may be an accident, thus 
proving that sometimes a fellow is not 
safe even when he has come out of hunt- 
ing fields! 

“I didn’t know it was loaded" is an old 
and sometimes sad comment after a gun 
goes off. So every shooter should learn to 
keep in mind at all times one of the car- 
dinal safety first rules of the game: "Don’t 
guess, make sure the gun isn^t loaded*” 



DIAMONDS HELP MAKE YOUR CAR 



FIRE YOLTt FURNACE 



D? <5 and 

More industrial than gem diamonds are 
produced each year — B.SOOjOfX) carats of 
industrial against l,500j000 carats of gems 
— but the gem diamonds, containing fewer 
flaws, have an import price of about $47 
a carat compared with five dollars a carat 
for industrials. The greatest single use of 
industrial diamonds is in truing abrasive 
wheels and, since the emery wheel is a 
vital key to the mass production of auto- 
mobiles, the auto industry is the biggest 
industrial diamond customer* About eight 
cents’ worth of diamonds is used in mak- 
ing an average car* One-fifth of all indus- 
trial diamonds is used in diamond core 
drOls* Another fifth is used in diamond 
dies for drawing wires. Through a single 
die 300 tons of copper wire, about B,{X)0 
miles, can be drawn without any variation 
in gauge. Another fifth of the industrials 
is used for turning and polishing billiard 
balls, telephone mouthpieces and fountain 
pens or machining gears and crankcases. 
In some high-pressure oil furnaces a 
' ^ diamond feeds a jet of oil to a 

and constant stream. 
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Lower Power fiUi» 
Reduce Fire Hazards 



WLytrRox Cbem^ Co. writes: "We replitced ft 
S H. P, electric motor with a W^ITTE Dictfcl 
Rngitm and ftre Having S05.00 per tnimth," — ‘ 

All WITTE Diesel userfl report big tuivinp^ and ^ 
almofit imlKilievftble economy. Price S3100.0Q loll-P. 
and uj>. Cash or temw* I lu mediate Delivery. 



DIESEL-LITE PLANTS 

2 to 7 K.W. A.C. or D.C. 
Price SSQO.OO ond up 
Caih or Ternii. 



Dicscl-Liie PltLiit> are fMiwered with the economical 
WlTl’E Dicf?cl Engine, close coupled l)y mnftiplc vee belt 
drive to A. C. or D, C. generators, forming n complek> 
freU-contained unit that will furnish electric jn>wer for less 
than one cent per kilowatt. Tliesc units have rcmarkalde 
flexibility and may l>e used for engine power^ electric 
pcjwor or ft comb p nation of both. Simple to operate and 
care for^ 



int* litfiraiure nnd prie^H 



WITTE ENGINE WORKS 



OalLlanfl Ave. KaUHa^ I'lly;. 
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GENUINE LEATHER TIES 
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Kd Glue 



H<ra c 

OLDEMa 



No Nlih 



Re«. U a Pal. OH - 

You enn easily fasten a loove runi; for nil time with 
HOLDEMS — «mall meCtil pt Dinged imerti that 
firmly urip bflth rang wpei opcket. Merely remove 
rung, insert HOLD EM. and drive rung buck„ Nn 
whittliim. Also for mop, tnallet or other handln. 
and any dawcla. Patent^, 25 centa n bo* of 30, 
ftHarted tiJCA. 



The new 700^' f>rill Prefta ht 

hailt willl meiThnnt^Cii never 

before iiAiNadiileri wiUi tcKila uf Itsi 
prii» rlRHti. ILh i.pliin^| Knijidte, fmir 
qKE' Unll tlenria^ art! Jiit^ih'n Key 
OJimik nrn futilnpA tliiit uay cji^ni^i^r 
or meehuiiie ran nppreriji le. 

IleNiilei! drilling, ihe '*7W IJliKlel 
will do uLortiNinp. nhitplnir. rarvinK, 
roittili^, dnvrmihil^ and lujijiinp. 

The N^iiliiieii spimile^a new U Jil V- 
En tirvriopipent — (IcHprvw KikecnJ 
iiotp. A.f'ler uxiinuAtive teAMi lon^fuiNi 
vihruLion tllin ly[Hi oT aptiiclle wu4 

aJiipti^L Of iJl typoA. h proved tlie 

In ilcsigri it Ut «iniilur Eo Ihr 
nrtdi^ of aEJloinnbLlil l>0.kfH:Elur Hlmfltt. 
In uetton Jl ffivefl lhal 
clenient tjf buljiiiira so wlilpu- 
iJitl ill loiigimiRinc vibriLliou 
a I hi.t'h HjgvL^dit. 

FEATURES 

JimoL'n Kf-y Chuck reunlar 
Cfiuipinent, 

Chuck eapaeity 1/18' lo 

drilLs. 

Maximum diAlanec ehuck to 
bihliii Uk'. 

\faxioinm wstamfe rhiiek to 
bmte 17'. 

Distance cuntttr pf chuek lo 
enhirLin 

'i'lible U' X b«M O' 1 ft'. 

Diiinietef of flt4f>fi| column 2', 

BpitidJe travel 

Bpiadle dinineteri tapered 
at end for Jacoh'B Chuck, 
uvee all ftS'. 
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Clkan out the radLatOE' of your car, before 
you add an anti -freeze. Rerun ve the particles 
of ruJ^t and ^cdimciit that stop up the dreu- 
lation* OoQ^t. let a clogged radiator sap 
flower* waste an|i-fre«iw or cause expensive 
engine trouble. 

You ran do tide job yourself. Sani-Fliish 
makes it easy and inexpensive. Just jmiir 
fen cent®' worth into the radiator^ (Direc- 
tions are on the can^) Hun the engine^ drains 
flush* and refill with anti-freirze solution* 
Suni -Flush is thorough. It is safe* Cannot 
harm rafliator, rubber fittuigs or aluminuni 
cyliniLcr head* Sani-Fliish ia used in most 
hatlirooms to keep toilets sparkling* You 
can buy it at grocery* dru^ or hardware 
store— ll) and 2S cent aizee. The Hygienic 
Products Company, Canton* Ofainm 



Sani~. 



“.fcCLAMPS 

NcL lifiii buL twi* wlEb « ^UiupEni 

pqd huldixi^ tiBM. tn in-du^lrul ■! p±idilirtri 

AeramtciT' niiniifd ai«^L scrx'WP wiili 
fri'r-n^tin* twlvtilB; froutid cniriMn tic- 

>l<iip [nmuimufu Pin-tijtOi.) adcI >i?eLLrBte nt 
cliintnK- 

4 fA*i AAe '■'IWirt.b* — t p^niilirti 

. . Y'' P'-tir " t; " rtirM*i V 

rb*l|MJu III blir nnF*( mpde-k a H 41 . 4 na. 

U- 1». 7 Nti. IU3; •» 

ADJUSTABLE CLAMP CO. 

*-TAe cfamp Fo/*s" 

411 N. Athlanri AwA.,C|||CAg*, 
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FUEL SAVERS PAY THEIR WAY 

(Continued fimm pii^c B23)i 

since it results in quicker heat and pre- 
vents escape of too much warmth before 
the radiators are reached. However, the 
saving would be only nominat for heat 
which escapes into the basement is not 
lost entirely* Some of it rises into the 
house* 

Engineers disagree on whether a hu- 
midifier, which introduces moisture into 
the air, will reduce fuel bills. They agree 
that the humidifier will make the home 
more comfortable, but Prof. Kratz, with 
.-j^^^ther authorities on the subject, rejects 
M dhe theory of saving* He has found in 
tests that the heat required to warm wa- 
ter in the humidifier to vaporization point 
is equal to the saving that could he ac- 
complished by reducing the house tern- 
^ perature to the somewhat lower tempera - 
^ ture that the higher humidity would per- 
mit and still maintain the same comfort. 
But Prof. Kratz recommends the humidi- 
fier, whatever its type, as a means of being 
comfortable and healthy* The average 
home with steam or hot-water system has 
a winter humidity of eighteen to twenty 
per cent, whereas it should be not less 
v^^^Zithan thirty per cent at seventy degrees 
comfort* If forty per cent relative hu- 
midity is used, condensation appears on 
single -pane windows when the outdoor 
temperature drops to thirty- five degrees. 
Storm windows must be used to prevent 
this Inside frosting* “Weep holes," small 
openings in the bottom or top of the storm 
window or door, are for the purpose of 
preventing excessive condensation, as w-ell 
as for admitting fresh air. 

One inexpensive humidifier is available 
for installation in the chimney. The ex- 
'haust or waste heat warms the water to 
vaporization and a small fan expels the 
moist air into the house. Another type 
consists of a small cabinet that Is placed 
on the hot -water or steam radiator* Heat 
from the radiator warms the water in the 
humidifier* whirling brushes help to va- 
porize the water and a tiny fan blows the 
moist air into the room. 

For satisfactory service out of any of 
the fuel savers. Prof. Kratz and Crane en- 
gineers recommend that installation be 
turned over to a reliable plumber* Ama- 
teur attempts may result in trouble* and 
possibly in higher, instead of lower bills. 






KEEPS 

RADIATORS CLEAN— HON.CA VS TIC 



The APPRECIATED GIFT— 

a Gcratnor Tool Chnt fof Machlolit* 
and ToalinakCTt. Al It ior Free Oata loft. 

gerstner tool chests 

**> Columhi* St., Paytan, Ohla^ 
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AND ALL YEAR GROUND 




M AST E R PI E C E 

CDission. 



Ftnfltt bond saw Diiiton ever made. Streamllited 
Handlei^ wrai^ght Tn a new way. Rich colart — variaui and 
moulded Moslerpiece of beculy and 
efficiency for o tool lover . » . a prized passesilnn for 
oU the yean ta camel Packed handsamely in silver ond 
black box. Price $4 — at leading loot dealers. 



Henry Disston & Sons, Inc. 

Maker, "THE SAW MOST CARPENTERS USE" 

I2t) Tacanyi Philodelphla Canadion Foctoryj Toronto 




&UBM VOUR NAME ON 



ARKOCB^^ 

F*R0TECT tour tools FflO M IfX £fT 

WtIU- vJLb Hsi, n»nt «- detifB tiB eIib 

Bwl firtnt txnli uid. hnatriiMiiDU^ at but 
BULM l, Lihr wriilDi on iniKr vrlb ti:ii tif ir<iiEiL. 

CwH|ri«l« Outfit SS'SO^Prvitd inritei# 

■•iiTxntJiif irw. nrrK> iBriBr. 

AjwrtB -*bbi« 4- 

tiuailFPaCO.. llZ7Lt.X^irt 




HULL AUTO COMPASS 

I>on‘1. ]dm time acid looimy by Lnklcifr the 
errana mud ilinI golciif itifauy Enilcd out ol 
your way. Thin new AlSiPLANK TYPE 
C^OMPASe ocitutiintly telld , 1 'oitr (llrttTlurv 
of c.ruTcl, BLtchn lo wlodshbelEl. Haae 
dlemdiEf. OiYLY" fl.D.'i P<jflTPAUX in- 
cluding (.'nrntMiiifaTaf. EATIBFACTJON 
OUAJIANTEED^ 

If veur dealer cannel 
■Upntir yaU, order dlreeS. 

HULL MFC, CO., Pei g<B-0, WAWREN. OHIO 




P OST YOURSELFTti mynU p-4ld J. D. 

MarCtn^VlrKinJD , $200 fora single cop- 
per cent. Mr. Uonningf NewrYork, $a,SO0far 
one silver dollar. Mrs, G. F. Ademe |7JU for 
e few old coine, I went ell kinde of old coine, 
tnedaJs, hElIji end a in mp3. J piy big euh pmmiania. 

I WILL PAY $100for A DI ME 

IS 94 S. Hint; tsn fqr 191 3 Li berty Hqvi Kicb<l 
(not bufTaloj and butidreda of other amaKini? 
pricce for ceino. Get in touch with me. Bend 
4 c for nay Largie llluetrated Coin Folder and 
further nartloulare. 1 1 amy mean moch profit 
to you, Write today to 

BtMAX MEHLp $24 iwshiBidi. Fort Worth, Tex. 



(Lergiast Rare Coin Eitabllehmcot In U. S.) 



"DIRECTED HEAT" 

as much or as little as you want 

AT ANY ANGLE YOU CHOOSE 




Diagram rhowi 
burner^ jrat^Jiiad 
fAu^ren end n* 
riwvabir Juri lank 



li a 

ijicrlttx iioal-ifir«ctor» 

\uii Liit'C clfun, cimvcnicnt pit 
wiihiuit u furuiic'u. Thij 
HcKihle lu-at cim tie iiuTt'UHcd 
ur di'crcui^cd at will, liy a flight 
turn □{ tlitt ccinlruJ iJiaL llt'ul 
raya rnny he dir^.ted to warm 
floor or other surface by open- 
ing at any desired angle the 
paiettLed adjustable eliuttere. on 
one, two or three sides of the Heat- Director. With 
flb utters all closed, you have a circiiIdLiag beater, 

Ileat'Director^S Yapori^ing burner uacs inexpcaslvc 
No.l fuel oil, distillate or kera&coe. Tbe removable 
fuel tank, holds a supply for many as 42 buurs, 

TTcat- Director is set Up like a stove and con- 
nected wilb a flue. Draft regulation is autoinatie. 

H eat-Direciors are finished in porcelnin enamel in 
burled walnut design. Tbere are tbree eizes, alpo 
radiating mDdcls. Sec them at your dealcrV today, 



FeiY 4a4'H><inl tllllly ipali, it* ttia imart madam 
datigni in partafate Patfacllan Room Haaiert. 



SUPERFaEX 




nOPUCT Of FEtfECTlON ITOVt CO. 






Hf^tERS 



PERFECTION STOVE COWPANV 
7653-C Pfoif Av* * Clevefond. Ohio 
□ PlEDje *4nd free beaklel abaul the opw Supetf*" 
Hedt-DiF*t+of 

O Alto folder ihowing ^Aoderrv Perfecdon Roam Heoter. 



Name - - 

Sh Or F, 0. 

Posi OfTicn Slain. 
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\[^ The 1936 Cars 

<C&ntinu«d from paat &05) 



engines with more horsepower, more 
economy and more lasting qualities is very 
promising. In the oflEmg is the rotary- 
valve engine, capable of turning over at a 
much faster rate than the poppet-valve 
motor now in xise. . One rotar y- v alve en - 
gine now is undergoing severe les is, p fg^ 
Imrinary — to introduction as standard 
equipment. 

A peek at the car of the future is afford- 
ed the public in the experimental automo- 




SrigBt ExptrimMnlat Caf Taking the CuriJte on Onv 
of /ts Temt Runm 



bile constructed under the direction of 
John Tjaarda at the Briggs Manufacturing 
company. Its pleasing streamline body 
already has been on exhibition and ap- 
proved generally by observers. Now its 
rear engine, an eighty -four horsepower 
V“8 with a speed of better than 100 miles 
per hour, its independent suspension of all 
four wheels, its unit motors and -transmis- 
sion that can be removed quickly for re- 
pairs and numerous other features are 
being tested. That the rear engine is prob- 
ably the next step in motor-car develop- 
ment is conceded by many engineers. 

Lubrication of the internal engine is 
coming m for more attention. Some mod- 
els have oil temperature regulators, such 
as the Buick, with its water channels run- 
ning through the valve -in -head rocker 
arm shaft to cool or warm oil intended to 
lubricate valve mechanism. 

Frame design for 1936 is substantially 
the same. Chevrolet, on the standard 
model, presents a box-girder construction 
that has only three supporting cross mem- 
bers. It is said to be exceptionally strong 
and to resist twist. 

‘‘Knee action" seems to have held its 



own this year. Cord has front- wheel sus- 
pension with transverse springing, while 
the Hudson is using a novel arrangement 
that appears to be a combination of the 
knee action principle and the conventional 
leaf springing. 

There is a trend to bigger batteries, one 
car in the higher-price range boasting a 
twenty -one plate battery that requires 
attention only three times a year. The 
small cars are equipped in many cases 
with fifteen -plate batteries with high am- 
perage in order to meet the increased need 
for electricity imposed by hot- water heat- 
ers, radios and similar equipment. 

Tires are headed apparently for the 
“doughnut” state of development. Sec- 
tions are getting wider, pressures lower 
and circumference smaller in many in- 
stances. Cars which used a 6.50 tire last 
year have adopted the 7.00 for 1936 and 
the 7.50 is used on at least one model. 
A 9,00 tire is recommended as the best 
size in the “doughnut" class. 

Automatic controls are increasing in 
number, with spark, choke, starting, bat- 
tery charging and other operations con- 
trolled without attention from the driver. 

This idea of relieving the driver of all 
care is growing rapidly and the car of the 
future may boast such features as lifetime 
lubrication of springs, wheel and steering 
bearings and chassis; battery needing at- 
tention once a year; high-compression en- 




Skttfh Showing Hookup Hyttruntic and 

Meohanicat Brahet on Ihf Mudf on 

gine requiring oil twice a year and a car* 
bon-removing job every 50,000 miles; a 
finish that resists all chernicals, rust and 
dirt and can be cleaned with only a dry 
cloth; puncture-proof tires carrying only 
eight to ten pounds of air pressure and 
good for 50,000 miles — 

A car like this may not be introduced 
immediately, but the industry Is moving 
in that direction. 
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LOOK.. « cHiup imd top wttnl 

ttiPFkibr* aulnl. 



LOOK > * * corrufctcd! bixly — 

tijffipr. loiijiticr. 



LOOK . . > double wetproof. 



LOOK.. . eor»ct RLunber of 

peH'ceiiy TFiunded peileti. 



LOOK.. . luiMriar wadding— 

lubHi-jted to prevent teedioe. 



LOOK extv* high lolid 

bnt^t h emli 

LOOK . . 4. rccDfpiiMiJ Stand- 

nrd J^r.>r>d» of pro^e»siivc burn- 
ing puwder. 



... pntrntcd Kiednbore 
due won^t rujt or pit 
ihv b4rf*l+ 



$E WHY THESE SHELLS GIVE 

BALANCED PATTERN 

] rT*S no accidcnc that Nicro Express Shot Shells 
L bag more game. They're built to give a 
aiattceJ pattern — a uniform spread that holds 
true fur 40. 50f 60 yards or more. 

BuuaUy impurtanc to wacer-fowt shooters is 
the downright reliability of Niiro Express Shells 
under all shooting conditions. In tests they've 
been soaked in tubs of water, frozen and kept in 
ice for days — yet they came through vriih their 
full long-range smash when the bring pin bit 
their non-corrosive Kteanborc primers. 

SHOOT NITRO EXPRESS SHELLS this 
season. See if they don't pattern better than any* 
thing you*ve ever fed your gun . R emitigfon 
Ammn nitron Division ^ Remington Arms Companyf 
lnc*t 1777 Sea vieuf Ai'enaef Bridgeporlt CouneeficitL 







1 USE MY CAR 
ALL YEAR 'ROUND 



Gentlemen: 

Up here in Aroostook County, 
Maine, I use my car Winter and 
Summer. I^ve noticed that a lot of 
folks miss the full use of their 
cars in Winter because they spend 
their time worrying about the 
weather I instead of enjoying it. 

I don^t have to worry, because 
I always change to Quaker State 
Winter Oil before the first cold 
snap. Even though the car has been 
out-of-doors all night, and I 
find it in the morning covered 
with snow — it starts without any 
trouble. I give the credit to 
Quaker State. Here's why; 

I've put 5S,E9S miles on this 
car, using Quaker State, and l^ve 
never paid out one penny for motor 
repairs. Can I ask for any better 
performance? I should say notl 
Vary truly yours. 






**^^tA4t~c£aic& &ef)e^,ie*t£e“ 

QUAKER STATE 
WINTER OILS 

Retail Price . , . 55c per quiUEt 
Quaker Srate Oil Rc&ning Co., Oil City, Pa, 




Srtapihat t/Vtrmffn Paimirt, MaitU 



IV/irii itfHtjnp to arfiicrtijircr^ filmed 
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Nake BIG Noney! 

JUST HAND OUT THIS 
SWEEPER FOR ONLY J/y • 



end MAKE on Every Dozen 

This arnulru; ^npnsUlon oCferlhe f'jr b ILmfterl tlnit 
An edlBlent #irec|w wLlti cuatnel ■h'IT- 

deAnm»? t>rhi^tia for curppiH. iinoie^umB &nd 

flooraL Ha'i featiJiTfi Of I’lteh- 

prLCHl 5000 sold (n. 

uiifl day DL 31-S5 by a larifc 
department Rtora. l^t niB 
ahdw you hnw tn malio 

, ^. . Efl.nn xbft nvATne ilriiMi-tT_ 

-SWEEPEPi 

(yL\ r, ONLY 





;^QUICh/ 

BiJtSend NO Money 



G. F. FOSTER PRODUCTS CO. 

253 E. Fourth St.p Dopt. P. O, 12 , «T, PAUU MINN. 




DHAFT- 

LESS 



VENTILATtON FOR YOUR CAR 



K*. 1 Style f»P 1^33 FnrilB. No. ® toT All nthcT <*ni, I’or 
oi]tikI»riAble driving In nUn or cold. i>er ect. >:inHiiy 

lUfiialled. CuL or C. |Jt 

PRECISION METAL WORKERS 
3105 CarrotL Ave- Chlcafls, III. 



NEW LIQUID FROST 



Forms IVI A C 1 1 
Froit tloAlsni 

lu ?n lalnuint pl^Hi •Tvrl^. J i nirf^oH Iwtudn cur mtarS . 

IF Ilf 4 r«un|:|[lf brMu 44 UM, BtCED b^yXTDDIKla. fTIBlJni WDUln^lt Ihcbt IndlA tn^Tftrf 
WbLtn iir bl^'ldg 3^^ 9 tai 91^. Fhe« jdirl: irulap^ dlnLrilMiinn vBrMd. 

^ _ — ■now. jMhi — - — 



KCUI-flkOK CD. 



LOapl. tk* 



I Bl W.. Chtcaso 



DID YOU GET THIS FREE 
PROJECT BOOK? 



N Hundmln of ihoitfl^ndii «f htitne 9^'ork sKidj* 
cnlhiisinst.s liavr rc?t^civ<Ml tht* I9^i> Cukco Proj- 
cct HfMfk. toduy * , . lliis is uliH<*lu1*dy 

the larit lime iL 'Willl bt^ ofTrrrd. 

WHAT IT IS 

A eolleetioiL <if pietures uiid descriptiaiiis of 
prize-wLiirkiiiK wotidwurkiiin projects in ntition- 
H'ide eon test. ..inlaUl card niidg;iniCtublCi mud*'] 
holluw hull saiil>uat, imUpte tilt table made 
from c’i^ar boK ivood^ modern l>cvern|^c set., 
beau I if II Uy patK'rneil wci*h 1 litmcd 
bimpSf sels^ elga-^ 

relle bfixt's; and many others, raii^* 
iiifi frcini delicate wfiud jei^frlry to 

K orlubte i'ain{i r*Trif;*'ratitr>t, 

riftf ><»ur nnmp and nddrenn an penny 
pttTttCnrti. Thf fin*' htfak i* vertrA, /reo. 

THE CASEIN MFC. CO. OF AMERICA, Inc. 

350 Madltan Av«.. Paf*t-3JJS-B, NawVgrh.N. Y. 




OSCIIXIGHT TELEVISION RECEIVER 

f Continued from pa^e 901 > 

ceivers»” All special parts will be avail- 
able to experimenters in the near future 
at reasonable prices. The Farnsworth os- 
c might television receiver, shown in the 
photos, employs a cathode-ray tube with 
a screen 9 in. in diameter giving a black- 
and-white image 5 by 6 in. Six additional 
standard tubes are xised in this scanning 
unit. The tubes, from left to right, oper- 
ate as follows: the first three scan the 
picture vertically; the fourth is a syn- 
chronizer; the fifth a picture -frequency 
amplifier and the sixth tube, beyond the 
base of the cathode- ray tube, controls 
horizontal scanning. 

A sectional view' of the “oscillight” tube 
is given in Fig. 1; the electron gun sends 
a beam of high-velocity electrons down 
the axis of the tube and this beam is fo- 
cused by means of a magnetic field on a 
fluorescent screen, where it produces a 
bright spot of light. A special electrode 
connected with the input signals controls 
the Intensity of the beam and the bright- 
ness of the spot on the screen. The mag- 
netic deflection coils give the beam a hor- 
izontal and vertical motion which “paints” 
the image on the screen. The tuning shaft 
of the picture signal receiver is coupled 
directly to that of the sound receiver as 
shown in Fig. 2; final assembly may be 
made in a console cabinet. 



A.C.-D.C. CODE-PRACTICE SET 

(CanUaue4 Jr*?m pa^e 90S) 

not work reverse one of the connections 
on the audio transformer, change either 
the primary or the secondary but not 
both. Use a pair of high-impedance head- 
phones; the pitch of the signal will de- 
pend on the transformer used and the 
adjustment of the variable resistor. 

A copy of the continental code is given; 
further code characters and abbreviations 
will be found in any radio textbook. 
When learning code, think of the letters in 
the terms of sound rather than dots and 
dashes. For example, instead of thinking 
of the letter A as “dot-dash," memorize 
the sound as “dit-dah" and so on. Two 
persons learning the code can take turns 
sending and receiving. It is a good idea to 
have an experienced operator demonstrate 
the sound of well -sent characters. 
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, t t rtvrtert iji?- 

iTTaftB' 

ID^nahlp lu :uwurL' ul^- 
«olutf! unlfarmllF Of 
wfili'ht. RTnln im-il lEtn-* 
IjfTncBa Ln a nuir of bk<a. 
You can t|«pci]il on 
thLsnr ouaHflft» when you, 1>ijy 
^funtilonil ail If). . 4 ik jmy 
expert, I Mortelfli for TOnnnj:. 
(lowiihlll, juiT^plnir 

odd mctiiB,. Itiifntincd 
by the deerhtiid tmde- 



TheTe'$ A 
Bis 
ence 



NORTHLAND 



tAkuearelully iclect' 



SK S 



Free Tw»llk-t 
now TU SKI 
win tatl|i you teuniH 

NORTHLAND SKI IVIFO. CO. 

95 MtCrfam. Ph. 51. P«u1, Mlrilt. 

Worlif^fl Lara«tt , 5,51 JVfanu/aef vrir* 



Metal Castiigs 



Inventors, Crafts- 
men, Schools 
Interesting, Instruetive, Profitable 

2400 DEGREES F.l 

lifakn ygw vim caatlcice of Alumtnumi 
caoper, draiue'. ailver, bnuu. Oulfii mn- 
cu furauB wtih lie voti. dO 
IrmlQr hlpppr, mixuldilifl uitd, enuiblcB, 
louga, rubber bune, fluk, ptirtimc mBt^rrulii 
and uuTructEDtis for ua«- Fur tnKkinc 
mudrU, lray«, dioh'iir, nrt eibi«tB, thLi, 
•bnp i^Qui'pinitnt , atr.; luptl fcht furt Llh, 

m#!- Iipnlej^inc HJ)d tiHl ltbpeLilk. of 

nulfil Xn. il&J, uiiajclEy U eutiie Incbi**, 
9 f). 5 <]. Wrijtbt itn. FVtee n-t Dutbi Noi, 
nBjiwUy l'2 eublr iach«», 

WiVLghi IIm, Prk<*it I, e- 1 >. K. 13 . pIub 1 
at*l# WiIm tAWr f'lwpk or cnonny <?rdrr 
PCrrpipMr, rin^rpa eluiiETfl C. O. El. Write 
r-nr ynTr CriTcnlpy. tJer- t»Ar' 44 July iaiUo. 

KANSAS CITY SFCCIALTIES CO. 



F.O* Sdk 6 C 12 



KnnsAt City, IHfr. 



PL 4 NS 



Easy-to-Build 15 ft. Trailer 



Royil R. Holt C«. 



jilwm tip 15ft, tl^rnl Trailrr, Pi-l i-l 
Idl >Jui4UU!e4t hi iiT'TM'ii' U liyiln i(irhirr»k 
fiiTl ilpUBk. rirUfUfia In^Ll-rMrEli.^ alLif lut 

mT ■"d Jiu-tt® rjiliti.1 

furulrh'd whi h j^lL Eit 0} Jivit 

iii'Ml Iwp ■<ji»-il"[l* r l>IBi. h'fft fire 
Nulitirbewt. inunsrT hiu’li. 

lIiiT la ifHer pliiai' p« ■|,F,tirnl. Hilary r— 
limilrid wttE. 1131^1^ r,i rnni. D<-jtfTqr'i>^ 
IDe. 

141 Huir Av«h Hud Park, Otlrait, Miciv 



1 UIIECT C IIa be independent 

IHWC 9 I SUCEam Man*y Emiy 

Wv Swpply Xm*S B«k«$ 
ORIGINAL LEATHER TIES 

ifflil on kUcht. Mh<l« df cmbudM^l 
iHLLbcd: Id aBttorted dcKleiu, pulha 
drjua, and fitripcrt- Hncr lonkinp inui 
atllc, ■'^Id In rajih. nr Ktam|i6, fur 

aaniple and Infarmatlan, 

U,S.A — WONDER YiE CO. 

SCi Hat monSt..t}«pl.F-12,.D«trD)tT Mich, 
CANADA — WINDSOR CAP A TEXTILE 
Llmltna Dnpt. P-13 Wtndi«r, OnC 



Increase Business 



PRINT YOUR OWN ADVER- 
TfSlNO, F«rrn L«tt*ri, Prlu 
Lliti, P 0 it Cardi. 'OUR OWN' Part«bN 
EXCELLOG.RAPH RepNnti Anything Typ«- 
wrlltan^ Pann*il^ Drawn or rraetd. On* of 

ulBi^ TTi um bbBb et moIbb. 40 a* r nlBut*, Cvil 
C 4 nat>la ta? J 4 S. tarn*. heeiMtl Ffp« BwUvI. 



PITTSBURGH TYPE WRITER * SUFW.V CO, 
Department H-2, UtlSth^ Pit1lbLiroh„PL 



HIGH POWERED TELESCOPE 



Mhi pBBBifio Ip PipprFva ri*f riw ■ ■, > ■ I 

14 0 B*H Ilim faun tPttKijp*. <'ifi IB* lantib'l rrat*n 
er LlnM fin taTyNvl m bb»k •***•■ ^0 ■"BiipBSh 

AMifriE, S r< limr. PJpi dm bnioul. 
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BROWN SCOPE CD. 



EVERY LATEST RADIO DEVELOPMENT 

Fnr tha I^din EiperEmcntM. Hum Dr Fan who buifr]j hia 
own Ilaiiic Bttci Radio Devicea, tliia 1 !W |imac bonk in in- 
valuable, Jt liata DVnr .Vl,lJ 0 tf items; ttmiroved iMirln m 
that you may build j^ourowii pel tirruit; all [ai«nit imprave- 
IiielitB: llie last minulr llo'etopinotlta of IbhJinit mnnu- 
1 ‘iLfturerfl; bi« Sliort Wave [>eptr. Wnrld^a xreuteit PA 
Dept.t s 4 Dfe» of kits from 2-10 tubee . , ■ all at Lowrat 
WhaleaAlD Prlcea. Get youT copy TODAV! 

Whalirnafc, Radio Scrrlce Co., 
JDO Slkth Avenue. D«pr. Plbf.UB 
New YorA. Neir York. 

ftusb your FilZE 190 pofle rainJuK TTo, SD lor 193 . 0 . 
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What other portable 
offers as much? 
Check these featuresl 



Coraca |g tbe omly jX 3 ft- 
Able equipped wiEb, fa^ 
moas FluaCin^SluLCty AloD 
Touch £electort buck- 
ppdcer, miBrjrin releaao, 
f ou r-ban k keyboard, t wo* 
color rtbboFi, ttcu Smart 
C*rr]Hii}f euae ia included 
— also self JesBoiLi in typ« 
]nf. 



CORONA 
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OWN A CORONA! 

New Fiitance Plan Makes H Easy 

...0NLY«1°<» PER WEEK! 

Only la teat xaodel brand-n'ewtiiAchincs— uocreburlts 
^none used or shop worn. Fully gruiLraiiLecd. Vaeful 
for any business man or watnan, any colie,ffeT hiffb- 
achwl, or FTamirtar scbool student, wrilcm. Send 
couffon for details and leom about our libem.1 time 
payineiita. 

» — mail coupon TODAT.b. 

L C Smith £ Corona TypowHten, DbsIi 12 
723 K. WBBtkinytoiii Rt., Ryncuhs, N, Y'. 

riifFH send Curutm bwitilct, oJno tvtl ma whtro J can 
amnya tree trial. 
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Etnict . 



CltT-. ^ State. 

An,. NtwVerA, N,Y. 

icriffnif fo adticfi-fiscr^ pJea^e aiciiiioit T*opwJrtr 
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DOlCf -CRANE 



New 

1136 

FREE 

CATALOG 



^ I heres the 
w bicycle I 
I warvt for 

^C hristmas. 

IVe owned the other 
kind and now 1 want 
the best there is.” 



-r . « in Bud TttMr 

TR-kifB I A Ih. dlk. work. ^ . . LJe 
'B'L'CFb IueuL ut«d,^, HftJt 

S Kpt«<ilB .... "1 1 ij|b-dlni^' ' Btwvd 
Hrill nil fa: lint. EtlirJfinl *|n^B tim 
lor bbeIi Ell itH [TLBXjy epantjaDA, 

i MACHINES IN 1 

+ ri. eIjBIj 4niiTiP4.uilKr, 

-tfiiiiLivr, rarmp, In^r. Hr. "miii-k+ 

rllFtw" fllllBM . . nay wl lip. a'.'b.h 
rfl'M iKlI'kliJtifaii f.al|[ri, ur^iit, Kj) 
^■m. jkllpRd^ lit B»M IlITTHtilKtl 
CE.IAP rijlir Wiini rou (hij. 
qu*Uly. La^ tvlm, 



u- j^ia 

SAW 



& ' II Jift, SliTT^b 
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FhtB» OhofMp. Uutfly «4ll(ndi 

TILTINl^ arbor SAW 
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P'ffidJTlI. r'Ttl ITIOIPIII. IUl(| [inutlpfll. ITIK’ dI M... 
Yh<^ r>W>11L-Mla tiJll kpiJ lir>rFp. litl.li .kln-ATri 
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Boys everywhere know thcre^s 
"nothing CQ it'* but I vet Johnson 
when it comes to Americana Finest 
Bicycles. Get busy with Dad and get 
youT IvcT Johnson for Christmas. 

Send now for color folder 66 B dc- 
flCTihing the Strongesti. Safest, Easiest 
Riding and Handsomest bicycles of alL 

PiTtf J A3 t<ntf j* 

tf3 i27J0. ft 



$ MONEY-MAKING $ 
OPPORTUNITIES 



For Lhote who hixhI Intut'r iacamm or muai hwk il«« DGCuuitlonB^ 
TUf? falJtnriJjiii HurLililv, tD»[4.il liJkIia nru uiUipLitfatf Ultfa I fa lllfa 
llrL-dn faf Che c:DtUitO' ur clLr Uwtllfp «lLbEr fat iibTL Ltiiiv dtHKi- 
iifitMi'iit or |trliii'L|iuE Mium. 

KverV ldi» set furtli Itl then« bQQk.i Iler bi^cn i|»>ed lu Olheri 
fur 1)1011 c. uTB »<:li wonli JfCfar i'iEfa»3df™tlyij. 

PlBni No. I — tSU fa Wifik wiLii Cm- imd Cfameina. |'4U] G. UtitC 
u-llfa r«i hgfaf bfa m>d& fa (UH'v or itroClL l’rti‘4 

Pltn No.. 2 — ItfadlD atirrlL'Sua. ]>r. in faijxTt ti'^rh s'chi how to 
tsUfUHo ia faiDoer JfafaAlnB tnuiaefaft. 1‘rLofa H-1&- 

Pliri No. 3 — ICk-JrlitruiUiiih H*trlrt^ UmHUAl luuULtHl cerP4;fai nlF 
[iiii.Jirn. G(Mj(l famJrc niro llririlrcU Ptii'O SS.IX). 

Plan No^ 4 — Autemotillia ll^nlMblhji;. a liK^ntlre btut' 

iitiRfa cf ^oiir own, Fino tiOiMilbilitlefa hrro. EsiiirllviiT iu<# lb> 
sinuMlon InhvJi. n-ICo fl.Sfi, 

pifaii No. A-^iiniout DtJiionunlEliFii. Tiio rntRino or riUfaU oai'- 

ihiLl.^. ill Dll* onii pinitl. for litfatK. PNi't 

Plan No. u — ift rum MonnifSifaldtuj vnmitiJwR. roiBniifip in- 
Xt|:i4Ct|i:>tl.i! Tor lilt hlllkihic Gf G 0 llfiQ]atJir.l:fa>^ IL h'Dlutl eoic lLuF mUY 
1)0 t^lci ui i tiiuiiisiKuie imirn. Priro It. on. 

Plan No, 7 — Mitiw to Mako fal ITi^fa. tUd sGiM:«uiful 

wjiv-i for wfipirti IQ m^kfi oiojHijr. i'riM ta.on, 

Plin No, — JIX) Fhll F^nnUnfaUanH. Cori^rfaiif BlpadY 

Gavornnirnt }fab*. ^11 li'tii’ii of |fa)43llonfa. 1t?ttor biiiilibfajk rucfalii 
thuEJDEiDiii. of ui'W kih*. i'rF-lifar« not# liy fatuclyLiiit tbU n<nr book. 

t^.OO. 

PI III No, fl— PfauHry I^bF. Th« proi'eT hri-edlifti ind 
infariiiKi-tiu-jit of riwE-]i fuT hlffhi^r nfji iiriHUirliQrii. TTIpp 

Plan No» m— i'’mr FBUftiUrju for I'rofli. Ffamnli-tQ InutrurUona 
IhiBl fUnblO lliu tX'uimirr ro puniTil frotii itn* rrirv f-l.[llfa 

Plan No. ll — UabbiLH for FoOi;l utiJ ]'‘)ir. A n)tciji|B‘(* c 4 |)le I fa 
tbB mj n-fassful iTfarlJJM ind hrt-ctmiij of rnJjliH". Itb'l 'lO. 

Plan No- 12— Tin.* Frou IndTlilI?. Shfaltlil 1 )r! Cfanrdtlfrtil mnw 
■B a ji|i)li Nth: tfuifl «b fa ittajor mpmui tif inufifaraE*. PrJoo 
Plan) No, 13— ITow to L|vk on a j^ubiitptfaTii^r pa<L Fae:Ib 

nnrl Hiiuroi on birw one tatnllF llrd fmtn Uns dtf iiih( fociml 
wuritT iniJj lniit-F*rn(lf‘Tir't:, frlP'' 

Platt No. l-t — Aulfa ^lerrlcQ ilfafaii ^lanugcniPDl. ^lonii.r-favtlll 
JiriEl 1 iili^Ln)'^B-tirTMliiriTi 4 i idi'jiA iwa nirn vlio- know wbAt 
iif p*i<.'ritLi] In iH. urnSCfafalf BPrrUw Mhoii husiDi>M. Prlt^ ^l.Sn. 

Aliy or Uni hIkitl: rijaL]b>Hl iD>tp 4 il)i u|ion rcOuJrit Df liflcv Ot BPnt 
C.n D. atiy-wbt'FO la U. iC. Pay pQ&lnum prlci anii fi.'v ft-Eitis 
imoiafaiiv 
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IViR lOHNSaN'S ARMS & CYCLE WORKS 

RIVES ST„ fiTCHBUPa. WJISS. 

Hf w Viirh, K thAtnlort 5i. Clijcigio, 1 ut tf, Uht SI. 
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WONDERS OF HIGH FREQUENC^i ^ 

( Contimigd from pat* 863 ) ^ ■ 0 

and the energy that comes thrcm^ the a\r 



to your radio receiver^ 

Man started his study of electromagnetic 
energy by developing direct current and 
since then he has created many uses for 
isolated portions of the enei^y spectrum. 
Alternating current gave us heat, light* 
power, and communication conducted 
along 'wires. Different frequencies can be 
sent along the same wire at the same time, 
the result being multichannel telephone 
circuits and even low^power telephone 
communication over high-tension power 
lines that carry 250,000 volts at the same 
time. The next highest frequency energy 
waves provided the radio telegraph and 
with still higher frequency it became pos- 
sible to speak through the air. Bands of 
even shorter waves brought television, the 
beam radio, and electrotherapy. 

At the California Institute of Technol- 
ogy* Prof, G, W, Potapenko is coming close 
to closing the gap between radio waves 
and heat waves. A few years ago twenty- 
meter waves were considered extremely 
short and now Prof. Potapenko has creat- 
ed an oscillator that generates waves of 
from two meters to as little as three cen- 
timeters in length. Not even Potapenko 
will predict what uses may be found for 
these ultra-high frequencies. His oscillator 
consists of two oscillatory circuits tuned 
so that the radiated output is a harmonic 
of the wave length of each circuit. If en- 
ergy of ten centimeters in length is de- 
sired, one circuit is tuned to 100 centi- 
meters and the other to ninety centime- 
ters, the difference of ten centimeters be- 
ing the length of the waves created. 

With these *"micro” waves Potapenko is 
studying the properties of different kinds 
of matter and is seeking new uses for iron* 
nickel and cobalt in the electrical indus- 
try, He is also investigating the selective 
absorption of ultra-short waves in various 
materials. 

Somewhere in this ultra-short band is 
thought to be the mystery ray by means 
of which the army is able to locate ships 
maneuvering along the coast after dark 
and in fog. Most radio detection devices 
operate on the principle of receiving back 
waves that are reflected from the surface 
of the target, and this may lead to inves- 



t Continued to ISOA^ 




COUPON 

lha ut Bock 

LL COLORS 



Page after page shows new streamline 
trains, new powerful stearatype loco- 
motives— rubber sleepers for silent 
operation, etc. All American Flyers 
are ready to tun^ with transforniers 
included, 2S years' experience build- 
ing over 8,500,000 trains is your 
assurance of dependable perform- 
ance. Select your fun-making auto- 
matic signals, stations, bridges, etc* 
ELECTRIC TRAINS --$4^SQ tip. 
Dads, too, make railroading a hobby* 

p American Fljer Mf|t. Co, SEHO FfiEl -n 

J 224a S, Hoisted S[.. Chictgo, IlJ. TItAIH BOOK j 

f X-auwe I 





Forma to cost Lead Sold Ivra, Indlons, I’nip- 
pern. Jluntt^ra* Wild and Farm AnlmalSi 
2.^9 dlfTcrcnt forma co acJect from. 
form guaranteed to cast perfect 5aum. 
Send Sc stamp for lilusirat^d cnmloaue. 

HENRY C. SCHtEJtCKE Spanai Rd. GHENT, N,Y. 




Rimmlln-d Trtler ■.(LtHi* eoBl. 
Sriid [luJJnr f.ir pt.n,. hi 
ihljilt, ru-tiLimj «r Ihn -SlaiuM'nr 
iiid Ifae IScLm'T UodH Htihiw^a- 
Mu.il ■ (tiifliU td 

d. VAM OOSTVELDT, 
in ■•rwIpB, Damn. Mhk 



Make Big Profits 

Filing Saws by Machine 



Start In Span Timt-^Earn up to fZ or £3 
an Hour— Wo Eipatianc* N«ad«d 

^My Foley ftiiir Filer Is a iMarti — It has tepl 
me aii throaHli Iha rlepnpSfll on," Wiys R, 
LuJIFh CnUfurtiLu. A FOLRY Autcuniitlc 
T1lif Aid tlJiUd. hand and circular 
fiaws Xo ni'HtmlO. Ain nuh huHlntm. 
iiQ canvasafni:. Scad. postrEird for FREE 
FLAN — no DbliRbdha. 

FOtEY MEG. CO.. 1214 -S FNey Blda., 
II IMalo St. N.E.. MIPBeapQlli, Mtnn. 
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Better Looking 
More Comfortable 

Tha SIGNAL label la a 
gaatoDlee lhal you ore 
qatting the very best 
workshtrt you con buy 
* » , yet Hold a\ a pDpU^ 
tar price* Every SIG^ 
NAL Is made Id exad 
size lot real couaEoii. 

See Signals at 
Your Dealer's 

U he roniiDt show you 
the newest pattema La 
plain cDlDTid aMpea or 
dels (neckband or coL 
loT'altacfaed styleb uek 
blA to get them for you* 

JOHN RtSSMAN A SON 

Onerous. 

B41 Blue Inland Ave* 
CHICAGO, ILL. 
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Sll-ii«iHM 



ft. Flying Scale Models 
V3 size of reai planes 



■Sallenl 




■ ft* au 

a ftf. H40iSl 

t1(iDJ pSirnci tliAl >Tn ■^tualljp ctnA-tliird llii' iIiE cJ ml 
rniHfiiiTr{mT]riru iflporal flaTid |n« cuf 

tBTW {jiatiL AlLHlElf — EKb F ^uid^ 

^5^-7 — n. I]Q foJuB tfv mJv Si. R'rnT't'hHiE 
Iri ib» lidE — Jikr]iji|in4 Mi bquidi — nut4inv 
<-Ja* e> 3 Liii-] wrtu . 

G. H, Q, tHODCL AIRt*LANE CO 

SQUlharn BaUl*vard Nti* Vark Citjf 



Athletes FooC 



EACH 

rilM 39e tt* 
PvCMpf. 
PsElaCB. 
lumrHH'i 

IT •ip'P**i 

CVillvl: HifKl 
only 01,00* 




mSTJNT RELIEF 




LUCHV TIGER 

ANTISEPTIC OINTMENT 



ITdcs tho worrit and do«e 
a jar today and {irDvc it 



t now* Get 
n Athlete’s 
ftmi, Fite and Sun Burni. ttehn Cdd 

Sore*. Skin Irrila.tJon.i, PittipleA, Raih. 
etc* 

Costs lit i to at 

Druggists or barbers t 





VEST POCKET ADDING MACHINE 

AHd». Sntii-Eriftfc Multli’lli:*, Dlk.iFt'. '■iifh li-T : ^iJy 

niELi |*lh.T. 'M-.r - “ li ^ldllil|L .liitirlT rJlIMii'll} ?iiirrk ii"ij 

.LfHli- OllPT^kllnirt] iiVv^il, 

FREE TRIAL 

—SEND ND MONEY— 

j..i.rir Vi ^llt klibi 

Tr' “ p I !; iii> '^ilin Tr~ ir!n’_-r' 

l\f ilL.Jr i: - lend i jab ■ [Clr Mlitil-i-J; ' in t.<ml lii-hrl[r> 

IE ♦iiir (Uk! :*li.'(i bIIpi initdY'' Irinl ifuinfl y.ur ImiH 1 ('!i 
If ' T'H^rPWn^ i'“ INFEED <"r 

.Mmiip' -in. CALCULATOR MACHINI CO* |Wlr>. 

P. O B«i 111A, n«plr 31 . CHICAOO. iLLINOia. 




WOTOi^S OF HIGH FREQUENCY 

Q \ ^ ^ (Continued from page I49A) 

Mgitions as to whether or not a ship could 
conceal its presence by applying an ab- 
sorptive paint to absorb the ultra-short 
waves instead of reflecting them back. 
Black paint, for example, absorbs a great 
deal of heat and light waves* while white 
paint is a good reflector of both* and the 
ultra-short radio waves have many of the 
characteristics of heat and light rays. 

The medium -short radio waves permit 
nearly perfect transmission at only frac- 
tions of the amounts of power now used 
by broadcasting stations, and in addition 
give static-free reception. Amateur radio 
experimenters who used to jam five kilo- 
watts of power into the air at 20Q meters 
to “work" a station a few" hundred miles 
away are now talking casually across the 
country on twenty- meter Nvave lengths on 
much smaller amounts of power, and 
voices from across the ocean sound as if 
they were in the next room. 

Being of such short wave length that 
they have some of the properties of light, 
ultra -high frequency radio waves can be 
focused like searchlight beams to travel 
in only one direction and may be reflected 
from smooth surfaces just like light. A 
parabola-*shaped reflector behind the 
transmitting aerial, or a series of phased 
half-wave antennas* gather the weaves and 
throw them in a straight beam toward the 
receiving set where they are gathered 
from the air by a similar reflector. For 
this fKiint- to- point communication the re- 
ceiving station cannot be hidden by moun- 
tains or be below the horizon. 

One radiotelephone circuit between 
France and England operates on an 
eighteen-centimeter wave length and con- 
sumes only one one -hundredth of the 
power used by an ordinary light globe, as 
compared to powerful stations in the 
broadcast band that use from five to fifty 
million times that power* The surprising 
economy is due partly to the fact that the 
short waves are more efficient and partly 
because nearly all the radiated energy can 
be thrown in one direction, eliminating 
losses into empty space. One possibility 
of the efficiency of the higher frequencies 
is the “stepping up" of the frequency of 
domestic current for lighting purposes, 
using neon -type globe.=5 to provide satis- 

(Contimied to page 15S:A> 
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g cienceCraft 

PROrEXSlONAL TYPE 

MICROSCOPES n; 

with Complete Microscope Outfits 

£>e&lf 1 ied like profcwnii^n^ liuclrmn ents: Cftrcfullv 
CDUHtructefl uf most especutlve mmterliila; 
fully ttuiflhed. with euy, A^cumtt tocuHliif, Ane^t 
eruunil ud pollHhcd iDiitaS Rivinff OUARAN'- 
TEED MAQNIFICATION Without dMnrtlOTi. 
Fsniov&lilQ for clvuilhft. &nd nth^r exclijii^ve 
fontiireH^ 1{M)% Amarlcaii madfl; tbs mont ef[l- 
dent MICTii^apeB theue iwpuljLr prJees; — 

Junior— MagrTflim [on lOQXer 200X„,„„ ,$0.75 

&4n[Eir-IVtB{|flinahDn 21KlX or 400X„,. ^,50 

Muter MiignJflniEDn 17hX to $OOX 4M 



juHion 

(pn,hri|h 






Croft 

teiiflja 



MkrcBcope 
ATUt InRlTUCtlOM 



Outfits; »bio r^mlpnient: mii- 

*or klloroneony — Rtoloffy — 



Thefte rtne instruTnont^ we Indiuled In *'Srftenoe-q^i.j u 

M lt'marnTUk miL- nn.if 

ipy 

ChemtcHl »]>e!rtm«nts end olMerratioiiB. There we eluht 
different OutdtR frent tl-00 to fT.&D cnch: the one JihnWti 
nbuve lil Xn. .10A with Benlor 40QX Mleroflcc^, tii-QQ- 
Aek far "BclenceC^rAft'* AllercuienjpiB nud Outnte whenever 
BelentLOo «ia we eold; itr we will send your oholoe, fully 

B rcpflh.1. Tinon rEceiTH of priw. 

ig S«ivnpa Surpnii Pttkage 

-EtrouhilBl Dbuii -EBlirvmFn.'tii nf IhehI 
ftmioirw iTid l4l1 Jn^rnyttiri a-thsuL 
-hJ CHtSlCRJirr Ou»H 
St«. PlflBn *0tid ^ Whbi]]' fi?F 

THE fOnTEn CHEHICAL CD. 

541t ProipMil Ave., H igirilitiin^ Md. 



A BUSINESS OF YOUR OWN! 

Ilnd4i^iulmt1 EMU lued rinibitid >-1 twli-lioivtnn, trrirr* Iwrfm ^mr 

n«n ■((HT. ktepii- w B.i|ta. JdAEEliP ‘fl^ 3^0% PROFIT] Tmeindo-U vulwu Ibda^ 

Olrfa PKxari (iir ubIt SSJI} Bjjd liuivdrT-df of -ofhFr burrila^. Ka 

riw>rh>ikn> riiuuahterd, Wrii.B IvdBr En HID FHEE CATALOQC 

OLOBE WEnCHAMDiaE WART, aL4i3i 8, SlM\a »U CWfae, 1IL 

BUILD CLOCKS 

Jfill oltifih^ IvIbIi pTHwd Ip Bficm — 

yc;>q ePa InPllR ■■■■> LsIlihiH f hem 
-or tkelrifjLof »pdbR HivAr ita iRiB^Bf 
DLm bfinct ''HOW"' Ikaik pimI d^Oirtw 
^ii^il ilFArCnl <rf fP«iir built OrPuJ-, 

numPCL AccfiATiMi ca, euitniMa 




4 UTtneDH. mwA 



PENNY EACH!! 

bdkiidlfiil WltHUiW Pifii Lai ten. LoRfr-it 
Frlrv W .Htinrirp. Finrit Quli^. .A Yeu 
O oRcitBlEVit. h'EW Btrln. Tnpti^daiu 
p»Bui^ Bli PhiSi*. £*R|ly AptdW. 
lUmitil hmlifiic Oir«r, FHE£ ibiuliliin 
EM W'nrlilnE EfquEprrtrBl. IlinTrl 

AlluSipi Wwki, 7W Kebled, Chan, III 





DRILL’INDEX 

Works like k dutl Indei;. A ftlc of the 
wrist opedfl the CAse. Thtea Sites. FTi'ffe 
_ 

flftJ j^rtrra'. 

Hint Ufa, ca., r»ei achuin sidj., tt. rmU liimi. 

For Qiiickf Clear 3 -DiiriHisiori Scale Sketches 

fVudxV pia-iv IkihRiric llna-d pRbvF M liErd tid-|w4tl fii>L (uBt»v tko 
lErair tMld* Nb** f Ib„ H >n. Jm4 H kn^ O^buSdrEvIna nper; 

[»:«a IceF tfHR — I IbTE fl H -1 b. — KK l; K b.. i 1 1 Jn.— 'H and H ^ i*- 
1 T bii. — u iliflEi pBcU. ■ Ilk dlvKtliHu Si ■ebR . 

Aw IYE^ Uivil pEIMtJ. OdEiwi CdIEPBIJ IBll OWYlB Jit BtElLm^jF, 
Offim W l>rii'v|n|: IhElBrp. be vritfl; 

WbSb 1111^81—1 Co.K llTk-1 UreektrB -Hi,. CWwiBBd, O, 






WANTED MEN 

MANAGE POTATO CHIP STORES 

We fumlali everythln^-^faelp flbiinos 
And lociUe you. No eimrience nenled. 
Tremendous profits- eenfla.tioni.1 ititrodueiory 

vtATthuE pts'Q. X(i h ouae^n^Qune EUTkAil'rkf . 
Wnnderhd oppoTtunlty^ Rush nkine for ITW 
book of Front Fkets^ — tudky r 

LONG -E AKINS COMPANY 
rns-S HF|h fitTMt, StM'InffMiL Ohio 





Writing by hand 
is slow hard work, 
while typewriting 
is easy, fascinate 
ing. (Teachers re- 
port a 14% im- 
provement in grade school children when provided 
with typewriters!) Help your child with the gift of a 
Remington Portable Typewriter^ Eight new models 
with easy payment terms as low as $3,00 down. At 
your typewriter dealer's or mail coupon for cata- 
logue and special 10-day free trial offer. 



CHRISTMAS 
THEY WILL 



FORGET I 



0 NIY ^3 DOWN^ 

nOME TVPEWEtlTEA 

The biaeeit mnehme ever 
offered for the money, Smort 
design. Simplified ktybcfard. 
FamouB Key -Control type 
action, AH for $34,50, incliid- 
Lag new carrying caie. Kany 
termi. Only $3.00 down. $4.00 
a motnthi 




ONLY*^ DOWN^ 

KEY-CONTROL PORTABLE 

Ha« rVcTy big marllinecaHcntiBl 
. , , 4-tdw keyboard; automatic 
ribbon nrvenie; hack spacer, 
etc. Carryiiig cax« and typing 
course included free- Just 
$49.50 cash. On taiy termi, 
$4.00 B mjontb. 





ONLY ^3 hOWN 

rrOieiELESS PORTAULE 

Pint time on tuch law termi. 
Make^ only a whiipcr of 
■emud. Full «iH platen. Stand- 
ard 12 -yard ribbao. Back 
spacer. Variable LUc spacer. 
Free carrying cAic and easy 
typins courte. Only $3-00 down* 
$3.00 a cnncitli. 



Remington 

AS ApviCnSEP ON '''MAACH or TIMt" 



Remingtan Rand Inc.* Oept. 15^-L 
205 East 42nd Street, Kew York City 

PleBie send me free illuitrated folder of eigbc 
Remington typewriter bargBini, Include decails of 
•pecial ID-day free trial offer. 

Name 

Addma,-... 



‘When wnitnff (p advcrti&em pleats mt^uffoTi J’opufar J/ccAnniCi 
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AN AMAZING SENSATIONAL TOOL- 
GUTS BOLTS -SPLITS NUTS -WITH 

10,000 Pounds 
Pressure Copocity ^ 



Thii canvpKl:, 

huiliy taeil cam bt 

Uicd ]n doH auarUri 

for quicklY «na c«lEv 
cutting Nutl^ 

Rods, tic. 
Ortr 10,000 poufitk 
ol Cvttina pf«uur* ln- 

uirt tht HvEna at I 

tifitt and nonfy bv 
malcEng "Tough Join" 
jflmplf, Thr« kattdkit 
■nd mavt powtrfyl 
j bolt <ultir <V» nad«. 
iWril* for bultaUn n 
■and and wt 

will t«ndl you pr<* 

paid ihii ihdlrpatiHbk 



tool On montY-back 9uar*nU« b«ii. 



VAUGHAN & BUSHNELL MFG. CO. 

2122 CarTAll An. CHICAGO 

Mak«f« af F|na Tool, for Ov«r EG Vcora 



COPY-STAMP 



THE STAMP OF A 
THOUSAND USES 

Pritila pCttlrGriJE. lettoi, mcnuA, ■rhocik 
work, nnlictx, drawbru, litU. 

UboiJ by ihoufloxirU of buein^ mdrFfDBH 
Bfhooiji, Hutift, clnJl'fbcB, And Gthnn^ 
(JuKk^ d«Ln. flutoniALic. insUintly 
cnu)r;<«l)le, youf HtatluncF or 

write iw direct, 

THE STENCIi.-STAMP CO., INC. 
S3 Porte Row New York., N, V. 



* GENUINE FORD 



are madu from hinh«c qualJt]' iriBterliila, by prcolalfin 
metboda, tliL'n cwrofully iDipocted. That'a whj they 
Glwa^'a He— why they are beat for Ford car, and tmeka. 



-timctl 

a*ie alad icr have it! 



Written in «impli' lnTi(JiJii#re, iJiis nrw Hiiiui- 
iKxik, in >'our Homeweirkshtjp will (save >xiii 
hours of work in doinp the Kluinp, by doin^ it 
tJic ItrKt time. It has been 
nrt*|>fr("ti written for you by nationally 
known ^'luin^^ milliorilira — the produeerfl of 
I he fiuiious keystone Pure Hide Ghu* — thi^ 
kiritl of Pure Hide Gluo Professional Crafts- 
men have used for 50 years! 

Fill out the Coupon l>elow and pend it 
with lOa ip ntamps today, to act this 
vnluubld WorkjitiDp Manual. You'll be 
jclad you didi 



KEYSTONE GLUE CO. 

Williamsport, femtva. 

]>]rii>r! ,i;nd llo-mrworkihop CLttE HAKII 
BOOK, 10: Jn ^tampa coclDiM‘d. 

Name. . 

St. and No ....... 

Cky..... ... 

X^rae of nsy Hardware l3ra.1i'r. ............ 

Hia Addresa. ....... . .... .... 

FM2 



WONDERS OF HIGH FREQUEJ^cJt 

tCuntinucd from pag'rF ISOAI 



factory illuminaticn at a fractidJjLof pres- 
ent lighting costs, ^ 

An ultra-high frequency radio beam 
only a square yard in area can be thro\vn 
for miles with very little spread and no 
one outside the direct path of the heam at 
any^ distance from the transmitter can re- 
ceive the messages. Secret communica- 
tion betw^een ships and the shore or be- 
tw'een ships at sea can even be maintained 
provided the transmitting reflector is kept 
pointed directly at the receiving appa- 
ratus. Radio hams have proved that the 
present kind of secret radio m which the 
voice tones are “scrambled*^ before they 
go on the air to produce a mystifying Jar- 
gon is not secret at all, because after prac- 
tice they have learned to understand the 
transposed notes and can even "talk" it 
between themselves. 



By means of high-frequency radio, avi- 
ation is solving the problem of blind land- 
ings. Ships have been able to guide them- 
selves into fog-shrouded harbors. Colli- 
sions at sea may be reduced by means of 
short-radius short-w'ave transmitters on 
ships that broadcast in all directions 
through the fog. One possibility that is 
already practical is that of providing 
short-wave transmitters for aulomobiles 
so motorists can call the nearest telephone 
exchange and be connected over ordinaiy^ 
telephone wires with home or office. Am- 
ateurs have already done this as a stunt. 

The high-frequency waves* vibrating at 
millions of times per second, raise body 
temperatures and stimulate circulation. 
Heat hag always been a valuable aid to 
medicine and in adapting high-frequency 
radio to their needs physicians found that 
with the "fever machines"" they could ob- 
tain deeper^ more unifomi heats than be- 
fore, as well as a specific electrical effect 
that seem.g to be lacking in applications of 
external heat. The "radio knife,"" an off- 
shoot of electrotherapy, enables surgeons 
to make deep cuts that heal rapidly. 

So far, the fever machines have been 
beneficial in relieving colds^ arthritis, neu- 
ritis, and many conditions of congestion 
or infection^ The action of the heat is to 
increase the amount of blood flowing 
through the affected area, enabling the 
blood stream to cleanse the area rapidly 
and carry away septic materials. 
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You mil waut thw new cataloj^ of finer shop equipment. 
New liithcii, new drill presses, new attachments imd 
tools* All made by a eompuny with a 25 year rei>iita- 
tion for quality. Predaion-bufit; prod net ion-priectl* 
Atlas Lathes are "Tnit Plan*" took. Bejsin with a scnall 
turning lathe, build it up to a complete back geared 
screw' cutting lathe by adding units at your conven- 
Iclieo. Prices from S35.50 to $82.50. Atloa Drill PrcHscw 
are 4 difierent sizes^ floor and bench models* priced 
from H14.45 to S39.45. 

Complete Dkpby oF All Atlas Tools at 
Atlas Sales Co«, 35 East Wacker Drive, Chicago 

Laihe ihawn b«law U * ftew miHivI, 9' A ^ ^ C 

■wtnB, frJth raTenJble power fMda. ^ f v 

GuiLr«.at«ed for .VOt" pmcJilOn. 



Complete 
Less Motor 



Numci 



Aduroia 



MiJI Uilt ctanpoh t^ty Fof ypir FREE copy 

of thii nBw 1936 utkiog. 

ATLAS PRESS COMPANV 
N> Pitcher Sti^ Kaliitiaeoo, Mich* 

ATLAS PEL£S5 CO.* 1 mT^nT ” 



ficiuKr Bca4 >'4Ur nriT iUSa L-ntAlOff. 



MINIATURE GLUE POT 

HOME WORKSHOP 5 IZC 

of «Bt irufi and mrc«lBiln pialE<L Prict Sl.M. 
plus 2o« far pEieJLitiv Bbif pn-ttneo. 

I.ORENZOI PRODUCTS CO.* 

Nlloft, Mlehfgiin 





Earn Cash at Home; 1 


l Aeor 

iwom^ 


Opow fancy fltant bkAhronmaln DaElor.atLLci. bwn. 
Eohjf, ndurie^ mctbfxL W e show you how* furulab 



vuiiranl;e«l materLalB iiiid buy crops. ViiUtalJk big 
boiih. pic(ures/rn ifjou wnto quickly* (l-iiftt. IBOS.J 
UWlTtt CP. M4B LJ— til &*gUi3lB CHIC40D 



KftiRDCS an above Eh l-SOj 1-20: 2-10: US 
and emm wdffhtfl boo* 4' i O'— *4,75. 
Cauing wttn 5000 111 utitratlonE of Isb- 
cJutnry appaffttu-r ficnt lor fion, raraJriB 
Ustlntf Illil'Jfl ohfTriKialu, tlfiiEi?. [twvrtrsi 
f tr. , a tvrj 1 7f M} ucleotl Oc thonkN fi Eiji tHr 2.Sc. 
LabDrjtory WalTlala CompaHy. 639 E. Tli t Si,* Ohiesgv, 111* 

Build tlw 4 -mast Birque* CafiFornis 

AtcurflKv det4illnUbluc prints of this Ivand- 
frame sEwt b4LTi]ue. C'mii p1ctc 0 [ ij nga a nd 

Hib»iriJLltDh toii tnint^r mid piipidiLr 

InpJiiJlu^ H,.VrrTlen of Ita 4^a. fr-nil ii« for 
UtivtniW 

A. j. H>fli2:-I EldHrul] ATt„ Rajil O 4 I 1 , Miek 



lltr mnn wlui nludicii n;i-i^ P»|mUr [lIc^hanirH 

1 r«MH b||] yni.1 ^Jiut LMKf-Lrt tek fmil lo uiJinii«'c tJi 

youj- Irn^le. HHI T-.aht OtUHritr Str^l. Oilcaeo. lllinoia 



" ................. .F?tata. 



MAGICp^ 



TURNS SINGLE DOLLARS into TENS 

fly «£<£uitiMl*rl^eh^inJrRUw*fnni24l-Jpat* *rmiaif-:™ iK^n 

iatu rLBRtidre, ]^4ihheip Hot flftvcirl4ii.i. c0»Hi"tk» Oud 

iLhN ihimwr jHoplB uaM Aa Ifj to Ure* Make up to 
And [oehJ ec#^ta gaJer tbht mrri 9i.kii|. fcif flfinjr Wr 
*>iPf4x unprintHd. And. iMTttbisi — fLOlhLAg elwi lo biijr^jurt ndd 

JJi* ntPF — ilwf. bi jTi-uF kiEFh<B— ba •iiikliiDiFii't i^Wbd, Wc 
r^b h «juririt». inrtntotJfnfij, Hdv* r«aK tirnHU firwt du. 

ILiuh UB. |to»t<afd g0Bg|iJrb' Itmm nidribaLlira]. Act iiiiw* 

STANDARP CHEMICAL CO., m^i Se«wj sr, Ddpi. C i^S* Daylan, Ohio 



OWN YOLK OWN BUSINESS 
l(E A FOUNTAIN PEN BEPAlK MAN 



Etiy Id Idarti. Saiy rorn bin money. For SOC wo will 
traiith you rnpalr ntU mnhti of pads and! ihow yoL how to And 
you: cuitDniiBrt. VVe will irill ynu all ntct-tuiry nupplioo p.1 pr|i;4io 
HI Idw lli*t ycu can cin JOI)''b praftlil Own a porminojil 
prantBDid bUNncio' 'Exduiivo torritnry. Send SQfi EDday for 
ihe COMPLETE initruetiDn baDhtrl. Manoy retkindad If hat 
l«ri*RHd. 



IHICAGO FOUNTAIN PEN SERVICE !sri.'2 



H. Wig'll. Ob 



aafe Ma.B 



Shn 



A 



1 1 ia fdl] nf beautiful thinn that you 
ecwily make — lianr ti> 



can 



wocKAs — lovely erntoh* butt, hurl* fidtlle Met, eto. Veneer?, Panel* anJ Sotid 
U44U. ijsta omd illiuirDtcs 7fl Blue Print Peslqua for Scroll PuttomH* Inlay Table Tops* c-tc. 



Make Buutfriil Period Fumltura at b fractlnri of itor* cost, ff you art: tatuiy 

’^i '7^' CRAFTSMAN WOOD SERVICECO. 

*ave yenj and make avaikye exactly tho 

2T2N MARV STRfCT CNJCAOO 



kind of Hiat,fjrial you wont. 



1936 Catalog of ATLAS 
Shop Equipment 
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When you change to 
WINTER OIL , 




Foi* Economy BUY— For Incoinc SELL 

PllE ffEWCM Kit 

• a Ntw Podk«t M«chint Shopi . , 7* orvd a '4*. . 
EmJi 3 IKSTANTLT 0»tnhke 
Ht. 1, fir ill PEni, Wjuikr urf SHdfi Tat £ 
hvf irwh; N*. Zr all 7IPE nrlu 
ntMX elE.: KilJ;. fir ill WISE, CEita, Sarkt^kkii 
Nirt tak . , Iriik utDvi^i ?{) WU IM 5f £ED! 

• Thar(‘'"i^ * Prififf-iMr, I'TDN C»»; 

ItttAotij a Milli« liiH f-War ¥-CRiP^ 

Ailanalk Grii^LOCK Raftkil Wnack 
WSapfl-Twl Sefiite i| iJie Cm! if One firtlt 

t Mail ihii Part ol Ad TmI«v viih jour nddrcaa fan i 
Paifcwd Kill tfui Cef FREE— 7-ldtt. £nJ-A-An|3i SKmukhw, 

MiBiif nf MkLuhi, irilk , . D Ukt OffEr* Or^ 

With . , □ DiuribufH, Tcnilin^ and FREE K.1T Offer, 
ika KicR«nch Man, rhif're iMliiiiflSS lo S&5 Weaklf! 

aao» H. a*Mfetfa ««•. 
i;MPCew. ILL. 






AMIRfCAMrUEREOCORP'M 







Renew your 

PUROLATOR OIL FILTER 

These two suggesclons mean a lot lo 
the peace of mind and the pocketbook 
of tnc winter motorist. Winter oils 
give dose working parts a him of the 
right consistency. The Purolator keeps 
that film free of dirt and grit and hard 
carbon and metal particles. 

The Purolator should be changed 
after 8^000 miles of driving. Keep the 
new winter supply dean. Then you'll 
have good lubrication * * * rather chan 
a black, viscous substance, full of 
harsh abrasives. 

GENUINE Purolators filter so effec- 
tively that crankcase oii retains its 
color after thousands of utiles of driv- 
ing. Be guided by your own eyes. 
Don’t be sacisfied with something 
cheaper, and just as good* Insist on a 
GENUINE Purolator* Motor Im- 

J )rovcments Tnc*, Newark, New 
erscy, makers of 

purolator 

The Oil Filter orv Vour Motorcar 

LICENSED UNDER SWEEUAND PATENTS 



p^irrr 



■It ell* ftlLi ciyj luff?r- 
withiK* flfuiblt “no metar 

fl^clRtF t uf i Si T 

»ir nuz HMU7 



Werrm ucn SumJWCb.fMfl ii ETmo# Byrv[»fi tooriviai Kr. 



THICKNESS— SURFACE PLANER 

Dchcli h 1 b« uludIiLub whEiMi surfaMtii or reduces ftnir w<kkJ m 
u tbLck u i'* Hnabli na J-f stiunrc. For hotnoehop. piatt,crn 
or oubLiict EMiher. cartiOJittr, etc Ucdatin hiIM. painted or 
WACtriHl lumber to prCMnt ctea.r. flat a.nii Amciolh umbk: ntock. 

tm>l DiTb ntone? irEth IhJk WvU proveti. alltDtitallc f»d. 
rnlcrumeler ndiuKtment planer that rBouii^ pewtr. 

Uun4re^ in use pn^i velE po^rtven* Write Eur elrculjir. 

PARTINGTON. INC. 



A(r i:ondltliinEdit. Be one of tbe far fie^Lciji ihec to Rct in early 
anrUehe A^lit'aruiiireorilie mitny new op^rKnutiLtlen. Thoiuiahdn oi 
ImtiiiLaBLiqji Have been mad« ind arc bHim uijulc. Air CocdhiJDbkbc 
iTtEBiu not cply oi>mtartiiible Uvinjt. buti la lAdU3jtD^ the ptirfectlinK 
of Lilcsl cnniUtlnm for the manufinurc of many prciflucU. The 
creallriD and control nf indnnr Wolther Is 

AMERICA'S NEXT BIG INDUSTRY 

Get j'OLir heart wiili tho new liook by F, W, ni^berk. latematinnal 
■utborltyr It 1ii rumplDlcH noiwtectmleal: tcib^ whai a. C. la: 
tlitrerEUH' tMtween ccNmnlet-r crjndlllunLnc add ecwlInK. hUtnldlflcO- 
iitvn Hbd flitratlnnt all Tnetboila add typftl tst EStJtllttmentt hcw in' 
JliifTT t.:]'ilTrn!»*>.iii nukv Eiu4jilt*llniDa', idju-pf: tpHi™ ^kLpbiNj 

nriwlii i4:i; hijll.ll'ns. IJH d{ UltUi^, «Ld . 3BS I'w^- JVlflita- iYkd il,» 

Tr«nif<4d r^<uL L i< fl. ih IJ- 3%. If ppplpimt. Bm«ll himnqnt Eivf ih«^i*4p 

Papular WBBhadlci Pr*n Ram K35 £* Onf rig St.. CKIcaQ*, 



G!T IMTDTHIS NEW PROFITABLE BU 51 NESS..THE 



T^rn SI SO to fSOO monthly ™ Barnure nnd jEenprnl repair w ork mrith thia 
New Hobart Wiitiijlirtod” Are Welder* to o|]<ezate, no training reqtiiKKJh 

A pir« to fit YOU Ft ihoit ODtl meet the deni unde of your cuiitoinBra. life'trio. 
Kiki efiRinB. or belted dri%% Comee l^'ou on SO Ebiya' Triut nt cuir riak. lele 
you prove tliat it "PftyH-for-it«lf+" Write lofiny for vidiiable Imnklot. 

^luiiy rrofitftble Uec9 of Simplified Are W'eldlbK." It coiuee to >ou 
with tlcLnilccf mfornmLinii Dll Arc Welding, no oblijcaiion. 

HOBART BROS., 



Now! 



A Power Feed 
Metal Cutting Lathe 



W'itii fnlmt of k Lhb prMtd predWlLkifi. t.i'l, 4Q [k. -.-TEl lit tmTiD'-'-SIl in. l i p J II lu. brt«m 

In- — ll'l in- In. [t nn *| taaArlMk « 0 lR«i [«at i/aki. ndl — hmui 

] II. l^tHr fttn^rr-i — riiiwrT fr**l (ulh Ipuib sJ hml — t»ln;p lUl h-n, 1 tlurw 
|jil fpJl k: Ft™*! f ^ rfO (iJbiwitl lit filnipl t Tbnai Kft ■ 1 MriM rtrl+l^t Tli H» 

*ir<Fh diT^n ]HilErT: i 1 b . left* inill^V;: l>rM : Tni* liN^rr; U |n ml rJtmn Pbutt Ihsil — ^ h . Eino' (vt ¥■■ lUv 

CLim-i wElTi ijarirr i^ilv t-Un, I In. U io ^nd tl-jn ^ibli .irOW- bBl.iipffi*t?.0. D. 

BALHO e;LEC. motor A. SUPPLY CO., LI N. CitntOn St.* CHtCACO^ ILL. 



IFlirn «rriffji£iT fo ndverfiaeF\» pfenatf ntfaifioit nojiuffir jlf ecliattfei 
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THE SECRETS OF A SMOOTH HIDE 

(Canttniied from 879) 

even new ones. Engineer Phillips says 
many cases of high-speed shimmy, really 
a dangerous condition^ are caused by 
warped rims or bulging tires, while a 
crooked wheel somelimes causes shimmy, 
hard steering or spotty tire wear. On 
knee -action cars shimmy appea rs more 
often when tires are inRated to too high a 
pressure because harder tires increase the 
tendency of the wheel to hop. But on axle 
cars, shimmy is more likely to occur when 
tires are soft. 

This is one condition the driver can 
remedy. Keeping tires properly inflated is 
important because it decreases tire wear, 
makes steering easier and gives a smooth- 
er ride under average conditions. 

Important as is inflation, some motorists 
overdo it on a long trip. You may have 
noticed the car began to ride roughly after 
a couple of hundred miles, usually on a 
hot day. When the passengers complained, 
you found the tire pressure had gone up, 
so you let out some air. Engineers warn 
against this practice of “bleeding^^ the tire. 
They are thinking of the life of the tire 
and the safety of the passengers, rather 
than the smoothness of the ride. Here is 
the explanation: 

Heat is the worst enemy of your tires 
and reducing the pressure increases the 
heat. Many drivers are afraid the pres- 
sure will become so great in hot weather 
that the rubber will burst, but modem 
tires are able to withstand any pressure 
produced in this ’way. H. W. Delzell, Good- 
rich tire engineer, tells of a passenger car 
test. The tire was inflated to a pressure of 
thirty-two pounds, with the temperature 
at seventy degrees. Operated under load 
and at high speeds, temperature in the tire 
climbed to 127 degrees, with spots as high 
as 200, but pressure increased only to 
thirty -seven pounds. 

When the driver lets air out of his tires 
to get more comfort, he increases the 
amount of heat generated in the tire and 
before long the pressure may climb again 
to the uncomfortable zone. So long as the 
driver does not permit his tires to drop 
below the proper pressure, he need have 
no worry about inflation. 

Engineer Phillips agrees with other au- 
thorities that “balance is the secret of a 
smooth ride,” 



DOUBLE A 





TOOLS 



Motw- S 

Driven 

Drill 



I •llhff, rr^'jjiin- 

IllillHdlrir llrtU 

iikiitiiio, rliucjk m In*,, tr»v«L IS" 

. »0 A. I". Hh Bq-ilWil plMirk *h,I 3 . Mju.uU«i 

taUr. OrtMll 20": 

wililil, i lb. PrivA. r<^^ld. u| ItWkr 

Disc Sander $1.49 

Jl *1 n I'lw ^ piferl H“# T"'' frr * 

1 M '' hhT 4'" -^[KPIni • 

Dn-fil] hrfichL 7"; dvrlli. f''; Inirtk, S"+ 
wplcbi. Hi lb. rplr« Mpuidn tl .44-. at 

II .TV. I Apwrird R^tvattii i|W^ rOu 

BELt SANDER $1.95 

Jll.lt4l.iri IS lb, w^twkL n -ili 

W,., Uf HiMibl-R, Ji-inlM leiu. 5 4"’, ™-r— , 

■iritllutn. Q# IliK. tarbi 



2 



15 









WOOD $995 
LATHE O 



II,* 

J-umlni 
iTi 



im jn^bll. ^T>iurri 4 ri 
ibii. I'' ptvah. 



Ihillitiir ipiuHA". ilDlt> 
btoaiP’lwH.rIni htidritoft ITbAiT. 
ri^tifBltOr EMAd Imt iilcritk. A 6 . O 
Mow Lipnr irind- IH. fiO mdLci*. 
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WOOE>WORKEH*S VISE $!,» 

natmtd, isAalhAL C^.Hlullr ud 

|q 4'*. dbJrbMW A-,4rihL allih 
llJV, preiMJiL *th4 it Amuni. llJlBi. 

IDEAt CKRtSTWAS OtrTS 

IlLprtRlbr^ nf iqfe|lMll> 

,-1ib,vr*. ErijKbrr^ tniAitri, IbiOfri. 
llfifL llnii jh«f1i Red Rcn-riMivJR,, Ordrn 
■JAhI 'VHii'mpllj. J4di»i ■FB’ fw coiitltHatAl 

WRITE TODAY 



DDufals A Products Co«f Inc. * *hij arhorV 




Quicker, Better 
Jobs . • Dots aivay 

sIqW tpud work. GritlJs^p f DUES, 

drills, carets, saws, slLarpens, 
ems, poiLsIics, . . 

over IGO wligcl avail' 

alilt. For Aip at 
ot Lakt: lo Job, 

U,000 r.p.m. 1 
or DC. $10.! 

O Wheel Stispea Free.) 



Plug 
in any 
ji£:ht 30[:;|cet 



niODEL! 




Chicago W1t««l A Mfg. Co. 

lOfl S. Aberdeen St, 



Revolutionaiy Performanco 

Tor ennstnat stnricc . . nothing 
else like this eo5T'tO'handle pro- 
ductimi tool for saviua time and 
latifir. Fastest, Brnnothrsl, niDst 
powerful tool for its type ond 
weight (12 fli.) 6" Icinff, 
rtiaiueter. 25.GDQ r.p.ni. 

>1LS0. (6 Wheel Shapes Free 



riVE DAYS' TRIAL 

Order either Model today, 
ftostpiud \n U, S. A. Satis- 
faetion giiarantccd. 
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. V? 




'S I rtT'ffy Vj’a, l-ciE Hforn-plBt* 

jSalijiE’]- Cpurtinc 
Mdu A-jrs nidj- »IJZ^ 
^ JiTJj a [«HiLisi4i iin I' H.A.t Ijikri 

^ Vm • IihiJbi B’BiTt marEcy 

ninTiii. sij>* niih ■nituj^'Eii 

HOMi; 1-rH-NUlC.V BETS! 
~ CLafidi? ftif IJIQ l‘Tt£JF] T-H, fuTi toot 
To^ Xinjit Cilti! 4.^hn^ 1 J 4 IB 1o vour 
■.rltir ''J^lilliT Urtnl" A-fisiJH' Xo* A --91 
pniclt Al yutir J-^ihl»r or ordoT from im» Hwrrrl 



Guitar 

Mandolin 



0% ^A|A Hi'oDdcfrii] iiitw ^t-r, vftTi pnlaLki 

^LV V ttilllllrld, «tr<rirlr hlljr, htrlaJ pEr- iinl!f SZ.U-di pflM 
34V -piIBlAV ItAiMlI Uarhlptk tllUUirtfp J.'h3i , y , 
_ _.^ Iljfctlft' tS-S l-CiV^aiiJi AflilfrEl . , ^ 

Pmii}i>» Blu, D-Xtl tcrHvbiij' ^r'liEPl r -• n tlLiivEidlhB, i|J!n4wt 

C'rrTKiiii] , , . A4 j um iB «BloU AIhl jHLi-xiilsir LiHH->iju Mefiti* 
FflEindrJd W4iul<l*, llJr — HNhif 

miBtiB*, Mdnnh, ^ii|ii 4hri Puih PtnnuM Sih>ILj 1 LIieIb I'liir— . 
W«tL TH-‘lii?Jf'i VuHil-t^nHaM eK»tmrE»ir»l CilbfiFt FHKE i 
wilfa nnfrr. «f rin^ «Lk|nik, Oftfm BmptBri MHB MV /' 



Don't buy ClultAT, MamtoUn. 

BAuja, or Drulni. Until you. 

huVo tried the SUnK^rl^d * 

MBy-Bolbf. OuAraMced More 

lor your MoOeiTf WondorflU ChBtrpy, thiWerlul, pleuiUf tOtttL 
14^0 equAl In price. Bold on nay pAymchta and fi daya free Hlal 
hf all leorlliiif initio duhOB. 

Cut TKif A<fv, Out ~ Gooci (for Si. 00 Credit 

Bend for free ntaluE. MEOtlnn inamnncnL wanted. 

Addrcit: SljngerUnd Musical fnsbumcnl Mig, Co., 
1 3S5 Beldan Av«., Chicaga, 111. 



E Fuller, amurter ready-knot, 

Pattorna richly emboued * ■ 

Like allk uroAve. ’R'rJrkle-fret; Ion* 
wear; wipes clean with damp ctoth. 
Quick, ateady prontai Sand: only &Dq 
far BAmple iie(fi5c value) and Free 
Selling Kit of new eeaaon's moat 
popular Colors and MBHPVM 
patterns; also 5ale« 

Llatfl. MoDfiy back. 
lioms TIE CO. 

^ to, t)i3 h. lamst.. wu*wa*e.wto.^BteM 

Information on nny IwdIc frc«. Write f 

M ei:hanlcA Press, diicfii^o, ITl. 



tVlu5tr“’ 






INVESTIGATE these ProftI Makers 



Q I&riBWtin -Cef Q AvtenHtJn Ak 
VfiJilwf OeTTbe 

Q ElerCrIaiilTflBi □ a-ilew asltarr 

n AuiiinKrtirB □ -f.'LTLi- ikn 

P*lnl-ftwex WiWer 



Tait qi liMve (o yrnj ihat, Ilebart aiifori^iliTe^ eflulpmont 
will earn llJkf ta *, 10 U profit each ninntli“w III ^'I’ay^l 45 r^ 
ItBclf.” Eiiuip with lIcb^L Bltd WBEeh luqr pIuDlJi l«K'TM». 
We know tliBi one Jub Lfjtd# in liaethrr if you can -pTwliJOB 
gMellty irork at nn -extra eipeUiD In the mitnmef. [[obari 
Lets yiw do I hi"- Oof M I^ya’ Trial Ij-ia yua pro*o iK»i 
t»B pay Inr Ilubari out nf eitra pE^fitB. WriiP for clculu — 
nn EXsIicaLluD. 



HOBART BROS, Ber M-12^ TROY, OHIO 



r A. Skon Wm* 

Trapntnallei-l. totMt 
4 vlM ln»trbm«A|» and B um- 
pl«lB line nf pBTix nnd 
eiCBiiDFini Per AmaFaviiL 
Expat tinBnlBrt, f 44 n 4 cB Maa- 

n Jliw ai M B StBrth 



I 





9"x3(r— 36”'~48'' PRECISION METAL LATHE i 

Frifclalon licavy-4uty pmfewlonal equlrnnaiit hae flnaUy been, hrmurtit within tlie 
prlce^raore of the umalJ iiltop &y ’'AMKlllCAN*'^ ODRlneem- iJAthe guaranteed 
mtieui-atG mthJn .ijfi)';: hollovf apliidle, lever-iyeli i>n tall-flpinille, bushw bearlnir?: 
haml-fflcd eUilrq length nf bed; bed grtiund ami pvtlktuKl eteel; atCanlimentrc of all 
ly|H!fl fr>r nil (.fadfiH avaUahle at coiTKicMiniilotily low prlHsp. Eitma ilkniUdc Lall^ 
atuek ilrlLl^hUch Sl-jU: 6 -‘' faee-plats C2.TS; tmnholder ^1; ooimtcrahaEt Id.TS; 311* 
orenill lemnh ; for 3A* length ^rl fl.&O, for 48', ad4l 
ATTACHMENTS FOR GEAREO ACTOMATlG itEVERfiH- 
lltLE POW'ER FEED .003' MF POV, and JM*ra for OtHtlns 
15, 24, 4S, Sd and other thread.^, Addltloiml GEAR. 

TRAIN To (fut all throadH 7 To 8*. Bend .£A%, aliipp4!d. 

COD for bolaon, FOB N* Y., Wt.. Bi> Ibe. 

CfMFI ^^-.nuee CATALTH3 Of nthsr neooasorlefl and entire ling of Hnsatlon- 
ally irrw-prined power Loolii and 72 "WORK SHOP PliOJECTB AND 

lOc for FtAN-a." 

AMERICAN POWER TOOL CORP., 80-P-4th Ave., New York, N. V. 
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MAIL THIS MONEV-SAVTNG COUPON NOW 



Dept. K'17, UO So. Wabath At^.i Cblca^u 
PicuBEr Bcn4 me conr of ODok of HattioJob: 



Njunr 



Btaie 



Contains Complete Descriptions and Clear Ex- 
planations of All the Latest Developments In 



HOME MOVIES 



MICROSCOPES 
and TELESCOPES 

• • 

WEATHER 

INSTRUMENTS 



TcUb hofl' to ineiEcO I^ood picturcn undor isU umdiLicrtLiu 
Includcfl an exniiaLjre table for indufjr tint! uuldu<)r 
iiiH>, and lintB hundredfl of oytotnadinR barRaina Ln 
now HEld Uaod oainCi'an. Ttudc' in your iiAcd ramcran. 
\Vv viU pay you Kood pricca for them. 

noecrihofl the rapid abdilBn made {n tbJjf field, which 
now itkEko it eflaiiy puwihle for the nnjati!atr U> tjiko 

F 'totLiroa (^|UHUy Dtt jcrdod as the pmlemional moviefl. 
Jets every irliable t>'pe ol moVLC cajnem, both new 
anti UM(1, at a price that will «f%vf you money on every 
purebuoo. 

Show! you how to explon: the wundera nf the micro- 
Bpipia world. Containa a full line uf niienjecopes and 
liatji tcii»oupc»» binoeularg and field Bla»aee for evary 
needT tuRAthtr with valuable kuIariiLation cn tllO 
BubjeCt. 

Telia how to molfo your own weather foretsteto. Idets 
and explainp the ubub of Ban>inetera, Humidi-guiiii^t 
TharinumetcrH, btorm-guidea^ CompofieHH eto. 



WIN $2500 IN FREE SNAPSHOT CONTEST 



Fultr Jwt-rrlbwJ tfi Aur Md-ks B-ook^ Y^irt cap> fr wwmdy^ 

SmnJ far it farfay. G*( m en< nr mar# /at ihit iraaf 

amafauv rmntoMt^ it daren’t rtft jpau ■ pvirnj tb 

tr^f Tau her# •* e# a.J # eA#n« I#ny#n* te tft9 grand 

br 40# af tit* wnmnr mwrtmli*r ^rra##. 4 P m»it th* 

ebbp^bn JVauF, 

CENTRAL CAMERA CO. 

Photographic Hcad4fuarttrw Sinr^* J49it 

Dapt. K'- 12 p ZIOS. Wulweh Av«., OhtcavQr Ilf. 












MODERN RADIO SERVICING 

by GHIRADI * FRfi£0 

JUST R£[.£AHEDt Gnatnwt ImhIc 
aver aubliiliMl on r-tir art of Hadk-Srxv^ 
iciaf. Iluadredi al fmeUeal foot# «i 
llw maet up-rn-dHie fUBUKxie of rwlJo 
■nrvt?lm — HipotniRlicHi and □■panilinq 
at oil al IW15 twlki !#■! cq-qiiH 

&]cnr:a#rvicmc □! aUfafiiii q| racriver#: 
bulb iwlto. ail bir-b-GilRLilr. 

Umlifia aod eliminaliiv nma# and in- 
SBlfDrrtuiDj apocial KfriuiaX aa]lltl^l■u; 
raiHlruci InD atul um at C* tb^xld 
Ttov 0 KilleHrr*fi 4 iB Cor Allen ln« euTKr- 
hut«, Tbnrofuih «#pUiiAliFia nf A Vc; arid 

tlAVC cirrulUj tra|*d ndvartieiiM aim! 

ULcrchaEbdiBlne lipa nn CFlline' mcHTi' 
niQbrJF cnlt bl irbuT htlaLii« 4 . atE.^ 
avaryThiae pratLiiMl. hiindreda of [taetd 
(btl of Tnw you ran put uar Ia4ay. 
Writtan in d.R«r, wnipJb etyJo — pri^ 
fkLKSjr Ellqal'imt4>d witli avaT VOQ 
diaeraicie, nlialaermtibi, cliorlj*, ata. 

IblJl. PRICE, «4.l4i Pbatpold 

FI CLD SERVICE DATAand ANSWER BOOK 

Supplwnant t« MODERN RADIO SERVICING 

hr CHlRADt A freed 

A Iwivlx rtfaratitT! data biHilr, wJrli fliTSktiJ# hipdkrur. Inr ■tvIe!# nm) tn 
in thrir I<»|| kilB. -Ctnatauia (avalUAiUn Hirvicins data., aucli or~ 
U^iiie of IntrmfiiijUf Pmnnnoka of ell autierLbE#; rtitnprahphaiifB 
1 rnuble JUloociiiK Tuhla nf H'yntptprtiit anil ItarnrHiaB for tmi'blm in 
bvar iSOU niodala nf IjroAiiinak. and all*-»*viii r*HM- 1-vtirt; TanifKUai for 
kanLLian fAlorfamiiM in voHnuB mokqa nf tri'h il Inter enw 

nl all c^tr; rnnirlare tube oharix; wira roJilra: ItMAGolcr C'wIh^ aad 

ItiAliy otbnr uonfijJ rturr#,, tfuterUuB and tahlaa- 

PBICE Sl-Ufl PpaLpaid 

SPECIAL OFFERi Supplamant Boole in combination %ritJ:i 

MODERN RADIO 5 EBV1C1HC— S5.2S Poa tpald. 

POCK CT TROU B LE SHO OTER " QA&C£T^ 

by CHIRARDI A FREED 

Drra ia On inennioua ''eadcat" ibat la atw nf the dlDTanwt llttla oarri^ 
ine bvlpfl you amranw. -U«ulau ef a ##rlu of A carda eyalaUad ai "Til. 
mriKtr anJ ladreod at Unt culpn. Areordins to lb# iraubla Bysialani 
^innUiil by iKr Hirvrrw niau, i4is ”cndx«l'' lEei;# ii«[»rrdkae to aoureo, 
poaflible tnnibln that may naairr in a rf##Evar. Hie e'^iirnl ivpao 
<rf aympinrha orv abnwn — Wrak'; Nnify; lliapanej^ (no 

irlnnlal; lntarmUl#nt UiwapUM^ Fodiaik OKltlaLiMb and bbuanlnm. 
P#MCE„* 3f>c PtHtpbid 

JIni naif H. O. D. fa tt, t. if wr ■■rKbr# aaoii mf 

PH>*War Macooatea Ptm. *a« Pia< »A E, Oataria •*- tkHm*. 



10 " X 234 ' 



OiLdmluBk plated hIocI ■Do**'ut 

wncfll wlLli bdiustahle ' ” 

hotl tMUUUiJ^ 



w bed berntw , ectwibi trr cdbii-- 
er weftun WtCh Muiadmaa 
■Irpfaa# ts'p« 
Ilf Cl and wpeeJl, VVe furniap 
rhr driwlafll. Kaut heavier 
loade ead with Jeae than half 
the effort, an a# taw a« 10 iba. 
air prcaaurc. Af we hI man Doe- 
nut tirra fold rlfthc over big 
bumps so there l> oo Jalring. 
the load. Will not dAtnaitc lawn 
RTliatUff pack hLI In gardena or 
Rawer bede. Thie ameelng 
little Daenur cord tire ciarrlea 
H load of 2M Iba. per Wheel. 
Thlnlt of JtT And mlfB aJonfl 
twice a< eaiy. Coo. Sea it I5c 
for blueprint dranlnfl of any 
vebtcle, or S4c far alt four. 



Whrtt tir'Hlfjl.f? to adverHvera jftoasr 



Thr UiMaaLihiB JVndiJEla Ca,. WIM fit. CUif Av« dtediTvA Pbla. 

t an nuhukqe laiiTi ia [HiiU#r Inf druvlne nf 

&tn4 'vK'Xa'i aad porla calalai ailk drairlan- 

- 

CirV 

lit enroll Pd’pu?rti‘ J/whn nieA 
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^/tenSaici J Gu&Ihi 

Do !h £.ut Hsmz H Is 
nuj, 1935 OFFER 

‘^WEAR A WATCH 
OR DIAMOND 



Chemlrfni 

(CHEMICAL cx^rimfintinK ijj jcrfat fuB, You CAn 
^ myatily your friends vrith nsftKic cbeixJonl txitks, 
prodiice your own ebemica] oompounds Ilk# suDp, ink 
And pamt, test and analyM food, ewil, in&tals 

and other thirifB and niake byndrijd* of utartliiT* chanEeqi 
and reautiona that mil Klvs you and yuut friends eud- 
lew antertainmeut. Chemiral erperimentin^ will alao 
help you lead yctujT clans in scSenn and cliotn!atr>'. U'a 
the moel fasdnatinjt tlunc yon ey«r did, and U's niade 
noey and inte-rc,itina for you in 






CHEMISTRY OUTFITS 



A CHEMCRAFI' Chemistry Outfit will No. 5— W, 
piva you mare fun and reliable inf or- 
matioB b*cam#e ihwe Outfits cover every Cnbioet 
branch of ahem^cal, ronea^ch uod are edrntifically cor- 
reet. Each Outfit is a complete Labors b^ry containing 
a liberal OBAortnieat of rbomicala, all neceosary api>a- 
ratua end a Manual of lojitructifm. Theae are tbe orig- 
inal Chemistry OutSta and give the most fur the money 
iu every UTnyi: more and better CKperimenU, Bupertnr 
obemicals and apparatus not usually found in sCES for 
eiperimenters; endorsed by teachers and professors and 
uskl in schools and wUesea. They bring prcKfessionaJ 
chemistry to hnms tiperlTnAntBrs! 

Get a CIIEMCRAFT Outfit thCo year and lesm tli* 
wonders of modem Chemistry] There ore nin e different 
Outfits to choose fronit as follows;^ 

No. 1 -S1.1HI No. No, 1D-StO.D0 

Hq. 'i^sO No. $ — No« 1S.t» 

No. 2 — 2.D0 Mo. TTii— 7.50 No. 25— 25,00 

(VVood Clibliiet} (TalH»M«tsl) (Ub. Cabfnsi) 

Ask for CTTENICRAFT ChDinistty Outfits by name in 
any store where Scientific Sets are sold; if Tinobtaimble. 
we will send your Outfit, fully prepaid, upon receipt of 
price. 



Big Science Surprise Package 

comalnlnn chemical expert laeais for you to try, alao 
hill InrormatLon sboutCliEMcRAKTand "ecleRfie- 
Criit" Outat4. I'lessesoTid ^ stamp for post&go- 

The PaRT£R CHEMICAL COMPANY 

4412 Procpavt Av«m»« Hagarstowip Marytand 



r 



My cohpdf nee m V'Oti; my ecmCb 
dears in m; ftsnilanl. dcpemlable 
H'atcItFH snu h^aurJEuI genuine dlu- 
OKiiKb, niui my cimfiitentre In hufttnewi 
ciimllElunji rsEiHis me to nialte thb ua^ 
Fbcurd of oner. J am pilntf to pjace as 
mnhy wBiehc* uuil dlshbitmlij In ths 
haliiln of men and women thatuchuot 
the land ut prMi^lhle in 
XO MATTER 
It II AT THE SACRT. 
nCE, becaiu^ cacti 
wateh and diSmand will 
acl an u HBJsnmsn lo sell 
atiuthFr. 



Dkecl^lt-Ysu, Rflct 
Bolism Pnr>n iv< NBikmalll; Ad, 
tettbed Wilihsi, Diimimd kin|« 
■nd SilrsTaire 

VVhBt an wITct! Natlonatly 
ndvertlsed wat^'^tiss, clJamiHnds 
and pilverwiirD ofrsriHt St 

ln»rt>» difrrr.<..-]r"ii [rre."^ F''#Tiriul]r 
n lihLr rr,iiiiT7 liiiTr' H-tdl liialK^r 
i> 1 tui]Iiv JrTrIrir pUI ir^r 1l<' «r>fEi|. 
Aim! iil»# cua niiiukiUe i"Yrr. 

Sentt for Stautifui 
Ff^EE CATALOG 

b^'flV b>f* — ri> OLi l>V^ ■■ 

>.hi| er'I 111* iK-rUlNn.il F KyJ!i 
I r li r Fir dill All. 

^rinf it. ruininsi >sij 
thru irlt» 11a «bH lirlFtt yoiqi 

SANTA FE WATCH COMPANY 
CG TllsmAS BLdQ., Topstis, Kail, 

Wc OLD COL IlitiutSTERUNCSlLVEa 



MAKE MONEY PRINTING 

letter Suri brnhuds, dmulars, esrda for ErlsmlSv 
Epara time. Eoay ta leum, CBAy to sSt jobs. 

Printing Sill fra^ tyiHS fscw, complete 

tiippllEM. towcfit luices. ftf<ni;1 Siam p Tor catalog. 

FEEFFER COm 5S'At fi Cnlurabln SU, Nvwsrfa, N. J 



To Plate 
auto parte 

HfieetD'ia. tnLrrtim, etc., by new msthed; ih> oaplul or_aiEis[ienee re^ 
quired. Oiitflte Iu ' 



MAN IN EACH TOWN 



etc., by 
jrniahad. 

CUNNIETAL CO., 



Free partfcLilana. 

Ave. M, 



Write Tada>'[ 

Decatur, III. 



Make Money at home / 



.Siin ■luiiiKuas in 



new pmeaBB. Bigger. 

EDoney lor ymlr EoarmHi mim dm 



your cellar ar stmL 
better, quirhor croc 



Exeliifilva 
Sr Mom 
tVe buy 

Mkishrooms. Ihlli 1 m Fw S«ic. 

Anwriein MuilirHin Indufirlai Lldn Oi^L 474, Tsnwto, OtlL 



300 POWER 

U.S. A. MICROSCOPE 

Wbkl I. au^klnr Cl I iiftiJ 300 P,iWPr tl 
vMt SS^a, liJf kluilfla! kul Ubm^CrTf' 

3i>n.t bliiF.iiiTF' j, mnrn tKkn. kunra^-bt U-i rinmlBinf 

tJ¥h aoLlikkloiln [pata lti.rl lUIk. nilLTf-n, Mrph.rt'tP^ 
kml oUiNr RilniiiB AL niH^lflipd W) 

Uim Ib ^r-tnlt .^c'^FkE* 'ufa.trvktLBi. Adj4a«l}> <[i 
933X trj^ HUhiJtitn, ■iB.napi^ «iln«i. rtf . r^batiniai 
TtinalfiKttaip ■ ht^iiqlk'jlit. iitaV livbllliE; PldjUJllblt rr- 
biu^riiU" tnkti^'. JIp» uihIcmI mytltm. 

SPECI AL LLMITED OFFER I 



Ordflr tii]«[ Ra^ivr n lire- p<>«Tfvd tnAknhW 

Iteorrr iliwBn, la didr LaMps. nrrdlr, 7 Irai luln^ tuna id lina ,dlr^ 

tba ar. MkilBi ]9 [):<iIA •'ithcriMcr* 13 d>i> h]L«trartlgn bofiK. m <4 3 -wUi iiit mm*. 

ACT RL tritt 



liW illM.Ff Plfcs kBd DMUnTln^. , - ' - - 

«4t InHudlBE WOO |»«wnfr m44>»w«Ein 

[TJl iTtiii plui poibtcE. Xlrary bk^H U Bxl Pfkl iniWd 



Otily iniiitiLn fiw; fur 

M. Mod BiiMl#jP 



J. H. Winn Mf,. Co., D«L 412, 124 W. 23d SL, Nm Verk 



TYAen irrfffn;? fo aifvprffsers pfroso TuenEiofi Fopwlnr .S/pcnonfrs 
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Simple Curtain Stretcher Is Easy 
to Assemble 




This StrttchfT Wilt Bt Fount/ it Time Sattwr When 
Ctirtainm Hat/m to Be Stretched Lmwigthwitt Only 



Where a curtain is to be stretched 
lengthwise, this stretcher will do the job 
nicely. The curtain is stretched between 
two iron or brass rods^ which have eyes 
on the ends to fit screw hooks, the latter 
being driven into the inside surfaces of the 
stretcher frame. This consists of two 
lengths of hardwood, which may be fitted 
with feet at the lower ends, the frame be- 
ing supported by leaning it against the 
house or other building. 



Quick Method of Removing Transmissions 
on Chevrolet Cars 

Instead of dropping the brake cross shaft 
to remove the transmission on a Chevrolet 
car, when the flywheel is to be replacedi 
raise the propeller -shaft housing with a 
jack until the universal joint hits the front 
body cross sill. Then remove the drive 
gear of the speedometer and pull the 
transmission case back as far as possible. 
With a long screwdriver, pry back the 
throw-out bearing sleeve of the clutch, 
which will allow the transmission to be 
dropped down. When replacing the trans- 
mission, slip the clutch and throw-out 
bearing sleeve on its sphned shaft. In this 
way* you can replace a flywheel in ap- 
proximately two hours. 



at TH€S£ 

PRICES ON GENUINE 





THE NEW iUNlOR 

D,"ivn twitt drilli for drilling up to 
tl" lickt m Btecl ; ntiem for drilling 
Up to It:**' IidIfb in wood. Alw drivei 
holt tawi for cutting dcao, round 
hol«4, from >4” to3',-i'* dinmettr in 
wood, metal or comptnition^ A hnalry, 
ht'lTinn fool that will Enokt quick 
wock of io many touah jol>i you^d 
wotul€r how you cvet fj,ot alortg with- 
QHl it. Univtruil motor. Real Black 
& Decker quality, A ready Rrcnt 
drill hl a ready imall pricr. 

THE NEW JUNIOR: Drivef 
twiftdriUa fordrilUnE up to tV hole* 
In metal ^ tiiUgcra far -drilling up 
LdI'H in wood. AIrO dtivea wheclii for 
I i RbC ejindluR, b u fliaE, wire hruahin£, 
polishing, etc. A practical, hondy 
tool that will mnke ihoit work of a. 
thouiand^ond'-one odd jobs around 
thcahop, home or gariafc. Universal 
motor. Dependable Black b Decker 
conitruftinn t hr ou shout. A great buy 
ILL Jla lenoalionoLly low price. 

Mall the coupon today for the 

pame of thcoeorcat dealer where you 
con ire the hew Junior Drillt — atid 
for a free copy o<r our complete new 
eotaioE, There arc more new low^ 
priced Black Decker Elcrtiic Tool* 
that you'll want to know about* 



MAIL TODAY FOR FREE CATALOG 



I The Black & Decker Mfg. Co-p 

I GU Pennaylvanla Av*,, TDW»n, Md. 

I PlcBftc flcnd me your FREE Electric Tool Catalog, 
I ond the oddrett of my neoreat B. Qi D. dealer. 

I P/anra 

I Occupation — 

I AddrOsa — ^ i.. ........... — 

I Cffy--— ...Sfafo- . 
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CHANGES^^/ir/brsCHARGtNG RATE 

Z ^JmMmSeed 

A -^EUUl!^ Tlfw ItivcDtloa AUW tDakal^ It caa? and 

ihfsjjttiPlvw hit any mcftorUd to tn^i hJjt gcat-rator gt tho 
fiturrtlmt mte for anjr drlvltiir aiMiyJ< coiimri? orcltyi 
by vlmnb' tUtolhA a knob on iJi« daah. 

NO MORE RUN DOWN BATTERIES 

tl Yaw C-mr U Radio Eav^ppadl, AatdY** aahbta Hurt I ft* la bra Waalhar 



1^'iih Tlji- (rniipmlcir C"l>tr4il Jfra ru lacriBf T-h^rrla^ Mi^v ol rifur 

S 'nmVir wkEO rud-lii ii hi- lu td-Lp dra ift VEamJTi itmiQ. nil bvlfivcy. 

r. v-du cu-u iv-dipT* ubiiTun; ["fE w|m malLEiit Lgiit liiiK ilrv-tj Ijniwi, a hL-h i*i-i-r 



Itfrli Fi'ur prw-ra-f-'vri. prcrrali biul^ru df ^wTkllc^^ i 7 f iLiplIir 



a 4 ^ivl iirTAEit'iia ^rrviBi e'-'idiik>iu. Cnm^rnla ■‘bi.rpB^. fn-ia imoi ooa Ta 
1 ara(j' iihiriaru — jual wtUli ^dur gjuaiDltTi 
la JMbI 

[qatrurl iftpa 

1 ii jii iiia a nr. 



FITS ALL CARS _ 

Ik- Ik'Ll ll uur ikjbrltf-a AIMV 

iww an^J- tWA nntTinivu 

SENT ON TRIAL 

.*4(t (<ir fTMI^tr Pt*i IJJ ■r-'L'El; M aiu f'lr tmi 
ht aa-wiril luii.E'., tnuLle niiii niiiDijr- IV^allr l'>Y 
r.Tilr Kfft— lhi»» tai»^ a «n*rk H'-i*- W 

yiMi ihin'i ■ 1 - 7 ' ^Hui it ii a'T-ih bi'-rii itiait ivd 1irvr 

hi im^tl ni'i *4tr# 2Cl thf- TaiAt r<wTS 

T 01 J «irh<1^<i. W> laijr ti'piili' 11 bujIitj i-r- 
— '^jlL nhit r". O. D. rl-ii 

t h- nrci'P. t>rj ‘n-tii * tjiUJry unJ |<t i idJ ■ ■.pli.uiti ‘.tj 
rirrUar. 

BCRmA^ CiECTRIC COMPANY 
P-7il -171^ Grand, Kansai Clty,M«p 



ailaviH cu b? lariptlrd 
i-iiT t-mr- liiitk -ar tinfl-ur^ 



WAN T E O-ailriiPva 

Dlakrltiinon 

IEL-K girntlt-H iulcliiii 
of IdH'Jll Illlh1- 
ne-w to auto dptkl- 
arii, aijn'lfti atJitLoas 
or Jlrout l-O auto 
Xfi mr 
owruT ran ncfonl lo 
In" wlttiom |r. Oo«(l 
lerrllfiry JtlllS ojicn. 
uct deiallN. aiilrE. 



Kleerview Defroster, Foot-Warmer 



Now Only $2.00 



rr -jriHir |c>tal BCK^ 
rtcmi ci div4 
luwdT^ynu — ■ad O 
a, prepaia, ■^ar^hiPiI' In i n-i * “ 
da ld«^ tl|>| Q«t T^uri .S'DWE 






O^LERSj S*m y a ur Jo h /«tman I 



Snapie. Over Any 
Hoi Water Hea1$r 
in ID Seconds! 

rieara 

i nail] h » ri il n t|.t. in 

I n-al: «vrnr1]c.Tt wil Li-- 

nut. ctEcrkLuC t[1aaa. 
•itnkiM wltariM^lrivmff 
Hfr. No ]S»crrry t.hji^ 
relU Kj i.pT-riiUir rfpwiiil 
limcHi ti-ltafliri in any 
fant nrati-r hcnliir 11k- 
alauElr, Hexilif** tw»n 
rvaftbiM wiikcliliirl-ii 
— or riiakniL pari-miL 
Fdoi'-'iV nn]kFr+ rcfciib- 
itiji to drivnr'a l«it or 
mr-s»l Unuri ?Tntliiixy 
to Wi'*r oat- Onarali- 
TbaiUnxidd of 

UHre. 



iAFETT EQUIFUEHT WFO. CO„MS Hitl Byg, OMAHA HDIIi. 




SOFT WATER 



Saves Average Ha 



Soft water le Meal ior evTrry hmne uw,- 
b«lh«, ehammake, ahaviimt^ 
fjlalw*. filDLOfta. Nlakea maTi'HhlOi 
tCrrpa aulo radiml-ara and lb 
lm< of Hale. L'leana Imr 
lihya for iiHlf — Hvea AO'^ 

Ony't fiEUrra anft iratcT Pl-Vta 
of 4 anT SIDO a yinr-^ 

MASTER Portable $1450 
WATER SOFTENER 

Htiifhri Ea anT (lut^l — 

Nirv., FikMUt Ua:<bankiL p. PV-S-l Hi-h^ftaDVr Eivd-pr: 
ytMtm, -Ea CbrWLinu llti- fur anf 

prt*.h|p *-tw bipEMI^ i jiw 'j -Jijiir>r IVf>Ja 
ipdird ptM, ELi.W ppUpaU. « V. 0 « Htllli 
mlrTK bilaiMW (T- 0. Dr trtit wElf^ 

fariinn ciiiniDi*^. ne*- rhr-inr im [*q>ail 
HUTEII WATU MPTBMK, tma. 
no Pi ik ia IH^.. MIh. 

BMppiiiPiir Aeiii1i[ Certija tEiriEovin npen. 

Wrhft in. 



mn4 Up 

dirpp .rH-i-Fr u h mn*. 
eV-i-l Hi-hapaDiFr Eivj-pr^uil'r 
mj 



BATTERY FILLER! 




Fftll lo- TTvahoTiii^ air^Ffe, 

ijT^^biiv LiiJp, SlLLi* lEn’Iitul,. 

al4. lAi'rlui fiif tff« dvlLiLid 



TVtAH££ RATTCRIES LAST 
1 TO $ TIMES LONGERl 

ti" ti--ir-btwrde lij-jTr. BI, i'l'?. ('j ijrtr IbJ 
k'-l-pk Ed l-Uia HIT, tai ,llfhial'U 

:> di( EkroiLTb. yiLQUJK— 
i'TiiTlnl tirW (pplrar^d lrVri»- 
1 »in kill- lU thrPB utDi 14 * 
p-:-[iPT lp-if -1 mn'ft il-llIP — 

rRlj:S| UNDER THE 
]Jt>OD[ fur dan, tnuh.^ 
ta]i].r Ch«li obIf U.«] e«ia- 

p 4 pll IKMt JmJJ. iidVCI- iFhl tlsim 

JkJ- t±ait ftTRTF IfTill. yAkf lu ki- 

Ouirri-hllknl- Si-tiJ S2IE1 

cub ur iminc j~ erdcF,. MiDihiD isakt i 4 IiIiLPcf?. 



FILOUIK BmERY FILLER. 14 in k|alU BM(, Ontmniti, O. 



ANY PHOTO ENLARGED 



Uz* ti(lQ Incltpe praffMlNr If do* 
•Irod. Some price 
bust brxo. BT13U 
ajjjiBAiaretCM fir 

irtofsroiiilbieturer 8 «f 4 returDDf 
?iLo Rui 




OcicUmt phoLo Ruvaomd. 

SEND NO MONEYJsTpSMkS 

UK] wttfatii you win T^i?flfve vour PcotitjirLil 

Iil!l 41 ka aalueiiHDi, fiBiantPHl li^liu^ Tat- piMiiiiBti -ITe 

acad 4 h vLtfa and *e paf pM— a. Dlw 

D. 71U* ttI« Ovau«i <■ iMil 

■atua 



you 

Tar piMiiiiBti -iTe 

Ltfa OHtif and we par putaca, >1 
eat -C, Oi D. TIUkiaiHf 
■b 4Urd <** paa lx>«Uc*r Tilt* adf^i 
Om yww phiibii. («Cer, 



aeat C. O. D. 71U* iplq# <M i 

B# Ifdi 




STAMPARD JUVT STUDtOS» 104 S,do«wo» St. Put^Mp-w.Olc— D 




FMir bbbbdrT Da rau WLfll * 

_ . Y tmrbwei heht*lf M*k« P^ilTCi 

NLARGE^lENTiS fi* arbd 

Your iHHl be eavl* bid Hn. 1 he ld<ii| rlint*- 
Eidariw la AUTOMATIC. Ne eiKTlAtt** rt- 
«abr^. ALm* CDTIE-3 RJ 17 phitiiiT. tbMODJJ- 
‘pLyTB ■lltivwti'd. Toitcmtiai f-itedliu lEae. 

IDEAL PHOTO ENLAROER CD. 
U4 E*m agih «T**t. HawTortt CRr 



ANY 

SIZE 




TENNIS STRINGS 

CEKUINE SPLIT LAMB CUT fir 

ttiNEW LOW PRICES/ 



OiTrrf^ Tl-i EhW«— 3*1 Of 

Maxhia, bcMirr^F-r**}], Vllt* ARIfi-TUCIT-AT >at>t 
'y cqIj tiJ-.lHl pi**'_pidr rfcvtir r^rw, UOn, Ac^ 
r— ^TB tL.Sth— Ordfcrt Spftcily TMii* 

■nkinip. Qrepn. ^Miila , . . FoifiiB: O'dd- Wl, Ij^ 
ULiw. ilfFr Oireita. It'* alw* mill* clicoppr' irndp* af 
iut. 3llk Sl-Hnii. U’Fiie fur FUU£ Ipnaw- Kqpiip- 
mf Ht Cni ei&B. 

I j;Muyi ^**io 4 T«rdTui ot, owrt.i 3 .»,chhH«* 




NORMANDI E Sut« J2H''' modol te th« fwt 
N«w patented htill d*el0*i. 

hull nntLnvflr 100 raetfll IHllwpt — oVeT 1 DOO pdriholss— 
dO metol dftvltH— 30 life buita— 10 w|ncbee—24 f hat nictul ataJj^ 

V1T*. Cemee rnihiiUla v|l}i ill Iba brwaUfiil. iwrl«BiiJ huh IbiUr colun. cchhhU 
fiJf *J^ rfmi- wltcmJ i^pip. tTTiilftd wnftj ^ laHeird. fiber iwIPiPfu., PueU 
rlTrUOL Alw Mod riw CBliliiciK o( tiw 4 >L filaBa* and bnaCi •-*- 

. IDEAL CO,, SC W, iHh* New Verk City — =- 



pnid . 



Trailers^ Platts and Parts 

E^tltttY TrallerB. ** TS oempletc ]ma (ittrt, 

S27.M. Utility tniler pLaiuir fiflCp Cabin . 
trailer plBua, SI. I'TA.ner lurta at bat8ai<i 
prtceH. Write for free eatalog ol puta. 

SHAMROCK TRAILERS, 1 17 d 1 GwvJ Rlwr, Deliaa, 




Midi. 



AIR PISTOLS & RIFLES 

BIQ SPECIALS FOR XMAS 



lliiail Ilf ‘‘^Tt'i iga ibiri. Rejdr.i 500 pt*p| on’* frae. PX4. 
Haialllrw Mi PSatBl] elacla iLut- 340 dapli. Ipp*.. 

HaaMl Had. J*-h l pa w er. iLncb ibcC; SOT .ITT IH-llili Ffh > 



ZM 

• .» 



■M|«|la AH Platat iUielft ihon PTT « »; 5 M [irilali . . ^ 

Wf VDStax .-Liiila. I ,.S*wOO . HfpMtcr (SOT ihrt frte>.. p. - T.W 



H«u*W «!■ Rifle* 'hH. ktfl i^wciJna m* liumplAii SODaImiI Im. 
HeaMl Mwi. flO Rlflas *«rY mirarlul; Affll— .ITT peliKi fm . . 

.. ._ -...,. “ * — lOahc*., 



Cr*aHa*B Ur HHIhi 3 ;i cU. SJiuIb 

■afl T***al! Raa. e-Irlk l-tiioC* .*ft« CWm Ir** T iflRK ^ 

PaHatei: ITT BH- Hirriabot fa-r SM. Dwta, 

Zh±23«il -40a perdni. Thrivwlni [Jut* tl J» t»r 4=r- 

Ml— aiapei l>Pif ■■mnpli'li-. nirHv 

AnpirU.ft ia^ Ml A«« -33Bt tU9t VOM UhAS 

rr JHp 



4.H 

Tiflm 

I0h.«fl 



, ITT 



rrtrIrMi m*d=-^iaiM |SJSk IW 

Fm>'l IT LtPii'r IX* MA I E R CO. lO*^. WJ *» 1 



n.v.cRp 



Tr^erv tpri^iTLj iifeastf nie?itiD» Pf>t^uiar ifcc/ianfcs 
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30 Na. 
54 Bte St., 
Clxicjiga, 



Our raplrta- 
UOrt yuur 

Aal«suard 



E DIAMOND WEPOIHG RINGS 

Ai tow As 



arnHHHvbach 





Wiv knpcirt DlamitttalB dllWt Tcmr Eninp^ np4 P^H illrf^t to fmi br mail-' 
HiIbIi vhr Ij^riik kl'iOh^ i'nni ail>nK DJaMOUD tuO V'EtUR btJKEV. Wri 
n^«T arm fHrr lla ■uu«rlpriig*llty. cn[ar«ni| brllLrontr. Yiwr ardor 
will Lo ^rrjmfrU^ nll<d. imii-Lnfitli ilooni; boLojua w-f^lfti i^r lBwiLhJr+ Mo 

oKtfmcluwgo fdr crftLlt, Uwodo d it]lTcf«d «i Di,nnont. 

SEND FOR FREE CATALOG 



BUtOVA 

WATCH 

44 



A'nr/ 



‘■DoJlv 
MaJioooi'' 
lnCnnE 
RO^d MakhTOf ^KL|«. 
Sl,DO A W**k 
litittk t>r Bankrt in if\t U. S. *4. 



WIND-DRIVEN POWER PLANTS 



roa SUPPLTINC ELECTRIC(T¥ 

Yrtu can bEilld ttiein nnd maiuy ottiEf ilevlot^ ilmcrttifd in iAhnp 
Note* for I&Ji. ItHwtratwl. Sti wnt*^ pnj«tDBJ 4 . 

Popular MecHAnlc* Preii. E, OntArtO Strd»t, Chfoga 



GO IRra BISIHESS SSYp"?.?; 

]V4I NV* •oA grrtl rbiLLIfti Ctmifn fino' h^ni>r, •■Jlv nr UrulRrwill alL nihni- 

prthk<ti. KAEY hE?RAT OHDEIl&r Vlw lunMi enirthiiw uid 

pbiTB' ^iH llpudvipgiH b*oAe* ttptj d>7 In tli> iPtor.. N« :hILIiii laiENhrtiirt dw-pii^ 

■Hrr 'SiilbifwrLtiKli injaraBK^d. Write- Hi <irLi-e lor ttar Di( Muiev ^taJutf-^lt'A FHtlnl 

ACHE BBlDfeHAIliPWA OOMPAllT. PBB »«., P4dt> P>H> OWMdi*. H, 




Metal Cutting Lathe 

A PRECISION TOOL'*'^*''' 



U.SO extrR f4>r Chuck *nil 50c for 
Buthiitc f« nt chuiJt to lathe 



LESS 

CHUCK 




Fdjreit Bollln A tncl in 
Amtilc*tSmr- 

UlD^ VHlIifrt 

An eielunlva 

Nfttiunaf uro<j' 

iiEt. FurnlHtictl 
comiiEoie with 
rom poll nil nlilo 
rent, 4 Jowotli 
\l In. cTLUrk ttnrl 
4 in. fto-':? plate. 
A 0 (1 u r Cl 1 E I y 
titrq^ ami Chii- 

Ehla^. Only , 17.95 Cwitboul ehurk mifl hiHlilny) fa.50 rtini Tor 
cliUEk; fiOt! Cur hiinbliu tu Ot obtii'k tn Ulbe. -tt 1,145 eumplote with 
rtiucA aiKl biulilOfTL KiMiio latlio furtilflliod wltb 2{> ^n, bod, $t.U0 
Mhtppine weiBht 30 Una. 

fiollDw splnrtle. Iwifo gvfiiTBfxod hronxc beorlntJi. r^enimi.. Htamdurrl 
Monu! TAEieria. In. b«tt. £ In. swinu, id in. friiLwouii onntor*. a 
FF milne Eruallty tool. IdbiJ Far mdainiDO Jktfinp or hoinr wurludmp. 
Moat ADtuilnd Mttel Cvttind Lectie burdaln rYer ofTered. 

T^.OO dcpnetl — tiulnnr* (.T, fj. !>.. Itc triac, Order at cinrie', Sold 

on. Money hank duarAritrcl 

HsHonal Electric Tool C 4 »., fiSO Waih, D««t. U 1 E, CWci|a 





Full Ovt old 
Fakrikid srPF 

iHSthT PCNNI} 
i OwE'PJEtF 
k Wl^tHLR- 

[V srujptip 
^sJi^ITdp 



SAVE vs FUEL 

STOP DRAFTS • DIRT m RATTLES 
^.i,h TliY'ET^TYCi 



n iY'ETYTYCl 

l3il>EIIka!Bai!l]i ^ 

jLiimimkkJ 

ALL METAL 
WEATHER 
STRIPS 



Easily Ins taUe<i Without 
Removing Sash or Doort 
You Can Apply it YouraeLf 

Now ynu e*n eudly inrtnll ffenuUan Deiinia Dniible Ciwlilcin 
Burinn Hrunie Weather iStrln Jur tua luw tu .bao 
tnr wIdiIuN. Palcnted fold fflyce duMbl* 

ipFlu? hrLlDh. Btu|# Eold pJr laki. AlakM flnunr. 

WHlUlcr llhkft BEal flcinl u-rin Lne to nl|! worpiniF. 
nhrlnhii|:e nncl dXptitulua ntFiaLHli anil dtHiru., Liustg 
forever. R^trip, nalLa Atid directlojiH come In h[>n>ly 
Accupt no BijhfltltLitfyi, (let tbe FeniilM 
iJI'iMNlB Htrtp with the ''3" falij fronii yonr bar4-^ 
wareorllU.il liEnJenlEr^ Or, llberaii't Jtu|]p]v you. irp 
will dhip direct, postpaid, with full oircellciinn. hi Dob 









CUT AMD HAIL ftAHFLC OFPER 



Bend .Buqpte WLndl^W Bet# *e eaeh 

Bi^id .Bunplc Hour ftela at 11.75 each 

1 am EncJufflinf thecilt Q Money OfileT O 

Natne. 

Aildjoff, . 

CltJ,,. . ...Btbte. , . . 



W. J. DENNIS & CO. 

2 ll 0 -j |0 WEST LAKE ST “.CHICAGO 



IiiroriiiTUiiFJi 4 Ftt anv Lixik \V rj fo D 4 Fpu|tLr 



MfFfhnTiipa Press , Chica|^o^ 111, 



ToKr Christmas Gift 






CO. 

WdfJ 

, III, 



RoUer Skates 



Git i lime* lonRer life , . , . , with 
TRIPLE - TREAD •'TJtlPLE ■ WARE" 

Wheels^ Mot* SPEED with OVERSIZE 
BEARINGS. Greater aLaiinit nle 4 Fure rnid Jowesl 
mile-age coat .... Found odJy ih '*CHtCAGO*S*^ 

Get CLUB PIN and FREE BOOKLET 

Free Booklet itiveS eecrets of winning race*, gamei, 
etr.- Write todayl If beautiful GOLD 1. cJub [lin u 
wanted eneJoK lOc for mailing. 

ORDER TODAY ! ff draferdoeui'c 

carry **CHICAG 0 'S*‘ refill* others. 

Order Direct! We’fJ ihip poitpaid 
on re-reipt of Give ehoe 

CHICAGO ROLLER SE£ATE 

Biiiifr vnth i^Kordfor ot'frJJ 

4414 W. Lake St, Chicago, 



Choice 



Thi' H-''orfd"j CrcaioJl 



of 

Ckatnflions 



lk‘he» iDrfflUir fo odt’tTffscrtf fifewir iJiftuf fan Fapitfetr JfreAaittcd 
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We’re willing to pay you to try 

the .»w “KNEE ACTION” 

VLB Y 

^eAUiint 

AZOR 

()wtwiirt#d In U- Se mrt 4 f ortifn uiuntrlH) 
The Rjizor with '■^Knee Action'* 

A TTONTt»hT# ttmc ifl bnpi>PtiExi* ha iluivius bM+nnr — * htMd httr [(fo* 
In Tiscr dpAicn ip makini vmif u»vi<n« flip>rricn<^ abwltte. Moat 
■Pi Zum tioiiaLl cEiicflv^fry of tic ufaty ruor. 

5 iz Brand New Thrills 

Witt tlic HMilJeat Hapar^ U> you epu ptpv& u aficn uiij u pknw rm V*tl 
lllki}^ — tdibout iirtUitiiiEi] lii I'ptrjitpd "Kn«) Ktron' pmTmit* thn 
to aUTOmat icaJty fcUair ihf t-otitouT of th* flMHiT «tun ami toa— wilbout 
fluttijJK CH- pcrmpiofi. f3J Ttif tiif* IlioCf ■namatUkf alrojcM^ im- 

soMihlp witt nniLtLApy niinm, meaia ploHtr phNvBPt PKUMtlier alMVPii — in 
tjinr. SrMitivp T«iiiic£ii baJJ joint pcilon pr»n™ pt^ kwO- 
nl liuurt iriplllkl hlwlB life — PiUtJr POdd lot ftMU. tS| AdjuiV 

pblp fot liatt or haavr bpatJ*. M)- sipif nliiaiLBiftt 

Oiw hrntT bcBfdeiJ tf aJpF ImdiI u*Pr PtNt« “After uaEna tho UppiUtot, Uf 
Hbave inlh ihe ordiopry trije of rmwr woulti be HJte foim* tnwle to nno» 
niobLliL-a a Lib kEicL tirr*/' 

Try it 30 Days— Vou can't lose 




DW prnpthllltipt 



-Well *]ilp l»p tiiLuadkitqljri tni>FT^<l pmIaib paid, dum ReJIkn 
Bjjo^pild'fmbh^ ■Wedr. aJuiw retpl [ne i] .hiPflwiuili fail. 

m jwuV djplL’ir w\i lad— uj»A t*3 J» ib CAudP> nt you 

nrwtaw. VoiiV" tii ^K* KiCilEirEil Tar -30 if yoo P"Te to Sivt P^La tt. 

lytum It -whJi Uijilr Itl H-d’-r lo u. ia hh ofiiinpL aad wpTl ni*a you taiik ynoj 

IJ.OO lilt.iu- Li Caunlpi wlthuoi Atar [ji>r'4k<ai. EftT yinur tnnijAp—^W |u*p tLe 10 
(A Mr Miuiejc irkfrh Abo ee-a bp lpn?d la fi+jLhAT¥ rajm'H. Pop t 4*1 *t t at rhi*T- 

|oi Aicirrir od 1 «Ut . Th n uap[ Ir itiud vnlr liU r<GMrij*rj 1+ I BM- 

EirtiHJp* (rtfJtori »T^.BiiU)r OP ill- B—JBfciit Hmot b hB iif tbu i^uIrT^ 
t'u- Doinppt Itiiia. W«B»t w*i ld«o5 ChiuitmAPi ijl' ■ SphJ DiMiny Kwy iv ^Ju-plt bjmI 
iixulnr tlib •ity Aef nfiuiJ pri.^po^. Art al Ldire. 

RAZOR PRODUCTS CORPORATION 

417 Citizens Bldg. Cleveland, Ohio 




yz Price 



Mow Only 

lOk 

AFTER 

10 Day 

FREE Trial 

No Money Down 

rofllHvely tli« barflAin ever off^reil. A getiulue 

Tull sLe^ (IOQ.oo om™ iDriJct UudorwmMl No. s lor only 
(eaah) or on eAuV lertB-t. Haa up-tdT-dato ItnpCuve- 
meats InetudLiif NtAmlju-iJ 4-mw keyboard, l»rlt^e«r, 
tutumutlo ribbon revpme. Hhlltluck key, 3-oolor nbbcia, 
etc. Thejperfect ^3 pun3itM_tJfj»^rlterH Completely rt- 




fuify 

GUARANTIED 



bum and FULLY GUAUA 



Lurb Ti 



I TTPnrltlnt 



CoBiplett Cllcina Bliicfy] 
CoiUH dI (he FajBIMLJ t>D 



l^qt £pead Typapridpr 
9r?tPin — follT lUudlmtaA 
auBr l•ara«<L, rtraiL duc- 



Ja,' tJila ciNt-r. 



Lownt T trim 



-ID CmM i DAk 




rVOpfihltClA^ 



Oil- 



BURNEP 



INVENTED 



CODE and HEAT Without Coaj 
bUUN ana or Wood 

hToBTpniMtSloTtwfiirBACfr- S^v* 



aOTTER^ CHEAPER — No 
Dirt or AoheS — Tvrice tb* 
Beat ^Ick at HALF TB& 



cim. 



COOKS A MEAL for LESS 

a urn way, wlthEHJt pM-geWretmi pr 

ffinfl' op. QoJck Intensa bast bjf *lmpOO 
TurO Of Walv*, 

Tty Oar Risk 

do PAYS’ THLAU 

w’it anda drq,4f«rr w 
^ cm] inr¥r9<^L £HlB n 



PREC ttAMPLC 
FOR AQEHTa 

qOpTwI to OM BDEir*tVD 

n. ut UP^ hCSlflT 



aoents 
BIG MONEY 

l«r. CIpHi or ]nd.. 

33 iriL ^ (UJJJ; 
Urt YQV& Si® 
bD b«t«r FRIK 
REAL 




Money-Back GuaraiilM 



Bend ODUnon for 10 day Trlsl 
— it you deeide to keep It tnoy 
only la.OO A TObPtn utUm 



Slltt Ib 1 « 

Hit STOft 
NANeE or 
FVRNAGE 

Hiifcfr fTFATat 

Turn nf Valrel 

Sk/?ri!r“dJ!!wI^^ orJrtP. Writ* inifck, beSrA to Kwm I™ ^ 

SSk-T^fT^SEV SSlMN, nj-TP « fiill le (w-b»fd E^. 

UHITBO FACTORIES, F-7S1 FAfftorV J»-r KAOMaCItT, 

DEAFNESS IS MISERY 

bfoDv people wlUi defective be&rJmroad 
HeauNnleea enjoy C^nvemtEac. Mev- 
ttti. ChurtJi And FtAdlo. bteaww tbey use 
IjMmATd Invisible For IlrumB lijilcb 
rosembte Tiny Mevaphann fitting 
In the ENT eiitlrdy aiit of fl4«ht. 

No wlrtM. bstterlen tvr head, ptecc, 

Thfly Nfe iHatCKPiulve. Write ff'r 
bnehlct and swam Ptatement nf 
ibemventorwbowiiKhlmEslfdwiL 

a Q. LEO Wflgp, Ibl, Saitft m, 7 l 5 th flue,, Hew Vort 

^ , I ILt *1^ JLliuiraUa, t:iar4THi*i.^lI^ 

f ar^lod (‘hui^i al md Undal Ma^nr 

k^FAlfllUg IvV* ’V^f fUiiiU M mi ni* O--* 

4ili» EnrlM^ Vlatnrii, D<H«rn.h,Tii, LdtlHip, Ilrllt 
^nr}) hTijJ Uh-na, Uftf., IS d pTUll-Mli.1 '>rp. Hflhinl 

Kn;,Lni' CU|aCJtj M^jhir ISrt^ J-l4rl.. Bv-*. bllrt 
Ffintf. nKthH nhd Toblbi. Oton, I'hillajr'^ ILhasn^ 

ExpariuiapEal 

Ili| Crijr^f IrfAlkd 'hen' fnf 30 KnU. 

34 Tpulk ChbHda. rcCaLikd Itr^ 

LOOMIS ELECTRIC COMPANY 
2Z21 N. Caltfemll A VO. Chl eajO, HL 







■Dir tTANDAAD 

t »-T Aa«v 
LS^ WsssaIbk 
■ i«» r-MMmtr 




■iTir AmetrmtA 

■xiiL [in4.l.j4n w.n^V 
■ m- ,** Mm, I, 

TwrpiTxi C4PIP n.4iiba 






HlfXV COUP! caMIAKB mr^WUP^*. P(lie'_ 
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dIESEc: 






>4.4.90 (term prinel In |>Ald. 
iJmlted dRec^— eet At <>nce._ 



Kama. 



.i4dton . 



Diesel Hanitrouk by Roebloom is univerwlly lined by Knginww 

And ^kihoola. XT, ^^1 

A praetirnl hoot tof tlio man who aeiiernlN upon |>rajctjcal 
luformatiQii. 

The World's Stsndsrd Book on Diesel Operation 

Get Dlead, Uaiidbook, new editinnp nnveriftg nil latest Dio^ 
develop mentB. Treats ihuruuitlily at! fitndBntenlJi.lB and pna- 
rtples. Question and answer form. Coutoinj Tiibles, I-atiHt 
Formulne, Practical InstTuctioii tni picsci filnemee of Higl' 
Low-epc*dj Anriliariea and Acreeeoriw for Land, Miirkn#, I.oco- 
moMve, Automotive, Aero and Porluble Jiier vices. 

A itaDcImnl lawk- Hlrictly nithpndc. S44 psr«. Prafutaiy Ulu^ 
jrf pplbi* CoT«r. Pries iS-db Poitpajd. 9«nt C. 0< O. in U. 3. 
if pnrierFeit- iiimpll xmcLtitit «Xirw Far pnp(.pr^ rhpntnl. 

r«pular HlMbafiln Ffw^Whoi mf, c. Omtarl* St^ChlSBfs 

M’Jipn, Tdrititu? to oefterflseF-# pfecisc ftipntlon J'ojjuiar 3/^PAanfca 



iiTTiJiHaTioeuu. TTrtwNiTljic nCHAmi 
W**i lOeerM *u. «»!««■&, Dp#l. laoi 

Undtr*tud ncH. f (F. 0^ B„ ChkKRl pI obh Few lO^r* 
trUl ir I Pm wU R-rfmilJf ^iS«H*4 I II wb*rt. 

II i h-rn il L will pm-r 13. H 4 rlwpEh iHr.i ]! ha'rT pal4 H4.M ((mn 
Iwkrl ip fidl. 



■An. .. 




POPULAR MECHAlaCS ADVERTISING SECTION 
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^ Pistol 
Cigarette 
, Case 



Our Christmas Spec Fail 

Electric Train Kit 



DflQAIlCJIST' ruQr 0(1 |irujrrutii 

L>inii>M iLiuiidth jcurrmEliDnt-'ttiMivAlli- 
Iftya Uir pivL fir tidOiiB 
Bna mpBlirr 

rricnila. •■'WfH'Wi Mih*' 

far )Hme Hi i', nSUfilrd In n llffr. Wert a 

AliBB ]i<us iKi VW 41 
NTBIHB bA bllBiVt pAI-tipp, tiiltr 

■IFain. HumU of tunl 4 

PRJC£ 25 c PDSTPAIDd^ 
fDlinfidn Smith £i Cfi- 
0 «pL IS«, ft«ine, 



It l-t wA-B Ub* ■ 

JT dnuilT wiapfid^ 

jV Dul ll Ls nmr«!!ir 
ll B nDrel C 1 S' B 
iff re I t B C AB». 
iS?^ Butt*r tJiAq ttm 
mt t ll I It It > n 
tnfcw m Brt- 
BdcoontET. Cr B*t iHm 
lao hid' '' P t? u r frictiila, 
galnii'Biia [irvIjoe'L Full 
raer BBtl tbB fU 4 < 

llMU'iMlDi'ttaB nsBratUn, 
iSc npdt (xi-(i»riii J(M 



CRYSTAL RADIO 2Sc 



wr IriiB.'fiifTiirrr— ■■ bii m 
tnd' T* uut'd<.-/r»L (i>l. 11411 I 
IliitT r-.hhii^ XltaB* rerr-rlll-. 

biM lOc poitiKB lod pBBhiev^ 



TW* l» H IJI ItMlfT BB It ll 

ta KVl riKvIttlilfl with Ll BliKflB nltliln SA 
imiJBi nf M BtfeM'Oii < dr U 6 Mi JUO idiIbBi 
^ qndiDr f wnHtltsUB F, 

. . An jr«t H'ced b Ut BUTUI 
* SiJriyh.B4p. CIoHipIrtftf 

w 1 1 h MibArMfliklthiB 
ittTAU^ BlBfldr bBBP. 
eiTNLnJ ™Pi Km wilq 



DANCING 



ROCKET SHIPS! 



SlBpTlDlAr'lbp 

riitjurfl wlt±L {b 

RqriiBtJHhipQl' 

1 (I • w n. 1 

Puch Hocvri- iTB-'^^^_rml| 

Bmi F I p N p ^ 

flordw U i ■ jXst W J 

UlBfltp (tP itBR- 

piHqkJ^r 
phtIfoiIv I (l 
* irtirn«(Etil»r- 
hnKl. SBTvml 

hlNilBt r^dtet til-Umi» fPcbel ckti or ixclict InuUi. 
i'fmrtlJBla t>lBna Bn In biHik fuTiB^ RiicLi'Li mtalpBiiBl] 
BjiQfiL A huur to biaJd from knerpoiulrB putBrlBlB >ib‘ 
44l>iBtilr Bl finr dmnirt or chemiriil Bmppl; EwnpBnj', 



RADIO BOOK 



T«lb bew Lb iiiBkB lnPK|He>^ 
■fr* rnrvlBl Bit*. 4lKtr(tf 
BPb .*tlOftlTBTB ITMi|jBP,*Wf. 
liflt f«r*<rii BtBilM,, pMiH 

eplli, «u^ orilir lOci 



TELEGRAPH SET 



A Friv|^ iPpctHc TbIb- 
mDQ lur «hlf 1 liEl 
Uce It u p iKBdULB trt 
ar Bpq4 L a 

mefi^0«P&dl4e ud ^ 
rBCBkinrJ^ LdPro 

th* Ce4* Matir and 
VUePlT^ t>> fe& H- _ 
part UOBTIUW- M.BJI, Jp 
BHUdtv, BkUfiBt jr i 
*tfl, m^HJttPd «n Sj^l 
WBl^BQ bBBB, J Jf£ 
EBoi-RJele *lthi f A ^ 

w*B(*r» ITrIdo 
hlBBk. 1 , ciidF jf / -i f 
and IniitFDe- *■ ’ 

UirbB, (WlUi • ** 

Ptti b»t- f/f ll • 



DANCE 



Whi Bn*T tiiB MM rhjilUB 
PIMl r«i^ttiMttMr^r Am 4r 



ri ^ otfCV i 

jro U |u br pnpv^ iJn^U>#a 

tfjutor br |>T(lf . wjkaitn. Mo 
*■ liDPfTill ablMb bewdod. Ha 
BIHl imitrtl F^ErHrpdr'a 

|Bi>ptii|r4 Tfa« whole 
L town fp ippplu, Beat 

r W/Ti nut B lw>e wuh T«ur 
I twit. HiPtBBBPil leva It, 

^PVImta Bdanr It, (1 mi|iLw. bap 
dpnElnirla ni^t flMf Ipel^fUB^^f 
pfM| pBkprtBifilna' l'<^ Ip «la« 
])Mil|Lji-NlrtnR rAettlpe fvT DiiLk- 
tna lll■1llp cbfiiIb Mid (rivltV A 
inn" iMtlm el ELtlirPa to tfae 
IB iHMtTi l*Tani4iA«. illtiinEBB (K- 
'H PAji, ^UibuL bDLi 4 dmn mr 
IRir. Ki**dtirB «r: h ■ wtmd nrfsil 

pflt. TNMiI T"* riiF BddlBff tPD 
Aaihrtti.p Enr VFfln^Dllilrnu'nti ,'' ' 

^ICE » CtMK pdiTPAlb, 



Borst 



Borsi 



PTbl id 

Ctecirlciin 

LOc 



fun roajlnir b^her^ Bo- 
liceEnBE] Bf ftiatidBL The 

VENTRILO 

p bltlle IflttrumiBfit, fita 

uiiJ)e'fn4uih<mL Bl'ii|dit. 

OBU with BbvvB far Oird 



JU-JITSU 



DON*T BE BULUEO 

The JaEtanilin Ut Pf ■4lC-derniB«^ 
Mew mlJHiib (rf UUck Ud d#' 
leppB are rlran, niueEnlBd bb tfaat 
TWn cannot fatltDwnaHwtuidtlmn. 
DeaU fidllf Wteb t>Lpe, tbrawi^ 
wrlrt iBCftAt body bulde, defBUB 
WBlMl ra+irerej »rrwft«flii^ prni r 
iMflif, irlRBatw,, M>nta,. KbbiI Inpcll, 
np4d[li#P man ilnwii, doubla kiuia 
Vnw.BUr.h al(afh,dBfBifaeBaaliuL 
fRilBi ddb Mml IbTPpt rrlp. de- 
reniB acaliial |W4 iWPlJUftli, etofiv 
■ni Ihraw.urrat ihninb' kiuKbptit, 
ihbTB idntiwif ud HtwflpfBvi PtJi- 
rri- L^m (d HfiiMiVi youried r un- 
der all eirrnnt*tancBii "Idi riatopi'* 
WBapaoi, hear ci« fiiim, ipni* 4T 
kiijyetF *‘SclpniCB id Ju 
uahr 30 CdHU aaalxipld. 



ELECTRIC EYE 25c 



LEARN TO VAMP 



^nilll Mflllill 1 1 rill^'"'i^ iJL- Ur [J-.; chp 

ll PIItII JIL 1 '’^'^ ipr Bitt'ut 

[ I J t I I 1 T ■ M . *P X viJ (■-■trit Ihrnuif 111* drlrtll- 

v' y J tVjFv^ riF IrAmiDp titn wriJ** 

1 puiTBHi \ jT Hi,,] LrfeBDd wHI'noL 

TS! \ - f i''w m^lluiiT ibi Vewp' 
iPd Tirtor 1» a arrnlly »m>- 
SiIIRihI iiurlbnii], wlib-b. aF'irr ll UlUa pfiietli^a inaHiP 
Tt'M Lo it.i •Fc^iirpaBinaeaL ti> Bir)r tbi'j^ iw buhE 

BTiUrn In inj- "luiie” or In auif ’iLiiy.^ Jio knDwl* 
edc^ fd mujilq ainrr'iaaj^, Dnr* ynia k>vr Lhe 

■Fitrini, j' iq wlL In' ali|n la p4»v Ibi' »cpcvni(Oiititpiriit M, 
luhTF, Iu:L| 3^|, mEiLtllll, lliB Llleit Lilia 'CW-r CBtlielr 
lij- I'lir ■rdluMit any mu-ik, Jtrlpa If twlle |MilpBld+ 



PHOTO-ELECTRIC CELL 

oooki i"J^ 

0 ?lN ~-- ±r 



BELLS K-Wl 

Tha EfMtrlc Eyil'Phpt iMrTii-'.ii one of Ihe UtiMt «l 
■riURc 4i|M'4?veT?«H Uiat L-u murr prarDml tipm. A 

f lAhhoMifi^ti^eiv^i B rsrBffT*, vrind^TW^. tsni 

(ljeKM iwi w oil .. Plmpi or itarb ■ mnptm- ■Bca Dp^ It 
nil tP’IrsTidlofi iciia, Tnfl miruDo ^lh ■ fnllll^lAA^J Ht 
rJ.|MrrtmKfiCBT. no ha^rniur Aaud h^r hta'li I N 

wliiliiiiit tJnJi laCrnt HT^mCbEir nevrit?. 4'«ai 'kJtn |m buej 
lo^inupp auid dpMi^l ^^nl-F hr rropilnr 

rSTlLl . IJeIi tn ti'B MI I rj^iiib^ ^ILE, V? Ilh S f1>*h nf lljthl. 

£l«cfaric^F«p 394 iMh^lo^Jrtw (i,ai*irb4nffiEltli^« 

I.betPic Eva. h^ita QikAlU^, ^<pnts aB&IpjlB- 



BLANK CARTRtDGE PISTOL 

B^OLVFR StTl-E^ FMa 25 c 

50 c 



AUTO SCARE BOMB 



Tbe Aoto I^iwnb le 
■lEai'Hiil t a L h a 
mef iV' rjf yaqmLr, 
BAE erlra ta tUa 
■Iiuk pluf ODflUlp 
iitliHf wi±ir (ll atijr 
pert nl Uie malar, 
hiftant flur 
'Ticttm’ '■ ptKiB en 
Aipricr, IhrTB' 
le a ehrtjl wbleileL ' 
feheiml h>- n imiJ 
iinflf. The dtivrf 
tliEnki his car fiai 
ei|t1 eded. A 1- ^ 
' ■ 1 p few 
Dnernivt 



mpiJelp non 

out, m-Me aTA 

• |]d Tl.H. ^ I 
I^ell rnadeandellept' jw 
Ire, l^iiMBed af^- II JWII^H 

IlHiiwT (TM nl H^Talif TM ^ 4 W| p 
Ft- AppearincB aJrjna 
wMI ecarn a boTjrlar, 

Tekei ^(Zal. Klaiili OartrliliteA a{iital(i> 
ahle eviorrwfiBre. 0 TMH brnterl Nm a- 
BRlnit barwleiir (TBih^ divii. Hiriat 
Irtnji aruund HrUbi^nt li* el- 

tMhrd tn ^br.r r^ TfllFiiw. FIdb let 4 th 
OT Jntrii Nii'w lTn4C''a, ebur irntk. 
PiiriiBp idfipl. ptc. Small Mia a*e.. 



ELECTRIC MOTOR 



6 <X^ Rfvq-EuTionj 
|)er MiTtuif 

RUNS 

jNMTrl^ 

NO. « wm 

DHv ui 

OAT- Bl M 

TERV ■ I 



pnrflfioBH . . ... _ 

bariit the e n r , / Jfl r"!. V f 

Here bTartertieBi Jp^h rfcHl.JjL y 

than 4h Itururani.'B ^ 

bCHCJ .^^tciviar tlie ■ i 

Vlllef Id Lilt acl. PriCP 13C pachr 3 Tor 40Cr BUS 
pefCldl. fihipoe'd by £ipr«4»< HbI PrapaiEl. 



Ahlpped by Entirpia op^, not pMpafi 



JOHNSON SMITH & CO 



An Elwcf^ Mntw lOe. .*iei]tNdH Klnrnt aabelta*- 
eble liirt n u EerleElly tma, Wn apthI Ml tfa peila 
Jpackid ID anaat bui. eiUi fU| ktMtTif'thnii far aii«En- 
bllao-. No tri^iilili At all buLthtp Ll Ir'entlieT'-ftk' FUK. 
Taka bat a frw iBkmtH, And Wl BOV' Iili't 
ppaaetpr Riliie CD a H 4 . t) iHmllir dry UattEcr. Ten 
«n Jeam iboni .fdiuot a ftiiiit'nT' In Bt> aiinytre Uibb hr 
hovra ef (tqitr . verfnl-in manr Daril and tnlBreillDr 
*ia*Thke(iEB wdEii h. PrlCB lOcjj pmcaca Sc eitra. 
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MECHANICS Pfl£££. PfllPfTCf) IN U. Q. 







That*s only one of the many ex- 
cifint£ engineering mod el k you 
can build with Ereetor, You 
can make chat marvclipuE mag* 
netic crane. Click ihe switch 
on the Erector Engine — pull 
the Control Levers and it raises 
or lowers — swings to the right 
or left} juEt ai yo-u: command. 
Its magnet is so strong it grabs 
up steel girders before it touches 
them. 

You can build uii of 
the engineering modeh 
show'n in the picture — 
and doienj more — with 
erne Erector set. Enor* 
mous dm w-b ridges that 
actually Open and close. 
Towering airplane bea- 
con that revolves just like 
the real ones. All-metal 
airplane. Dump-trucks. 

And — with the new 
Erector Skyscraper Set — 
you can build skyscrapera 
as tall as you are. YouVe 
a fuU'dedged engineer 
when. you havean Erector 
— ready to build realistic, 
engine-driven models of 
the w^orld^s greatest me- 
chanical marvels. There 
are more wonders — mO'rc 
exciting hours of fun — 
packed in an Erector Set 
than anything you can 
own. 



NEW COLORS 
FOREPARTS 
Easier Mddet 
Builfline 

Tlie Ofr*t Ni-w 
Ffcccim arc the 
rvtr maJe. 

Look at this 
Sensfttionit 
No. IVi Set 

C'^nlaini new 
tircCtnr 



NEW 

lirutiof Elef. 
Inic It n gin If. 
C it m p 1 e t e 
wirli Vnip|f-fn 



NEW 

!i*k. V I Lf r a pi! r 
pjrtn. HuilJii 
real i « r i c 
m n il c I a r> f 



iSi E 

ha>*C 

P I s* r i‘ a n J 

Ijjfiibf'ri. — fiic- 

i I r o n |j « r 
mixJch. 



NEW 

Snj p river* 
1 r * p L‘ f li V 

t>u i I il J ii g — 
ti P ( » a n <,1 
biilti fiir *uir. 
lIv 



Seethe Gilbert Hall of Sciente S’.'i-'Xn.Z'”"'''"'' 



iitinn c«c-r k'r«^nlci.L ck;hEhii!«Ai vokir ui> 

^fREE— Gilbert Thrills Magazine 

filiu ifi fnrma rion* Xrtic etoric! of nu-w I'w-tv*. hjuT w-Min tLinii* 

iin,| hlg ^w^rJy builiJinit Ifrifvlur mthlv'li-^^nil nuikinu 

iirnl +il"i:p' i:rivi'.F I'lrc— P^i ili*-- tirti hi>vi whn niajl rhri 



^ell4^ 



Look at that giant 
power plantl You 
build it yourself with 
the great new' Erector. Piece 
by piece you erect its massive 
steel frame. AEsembie its enor- 
mous fly w'heel — pistons — gov- 
ernor — mount its big, shining 
boilers. Then you hook up the 
pow'erful Erector electric en- 
gine and it throbs with aCtiim. 



SEE WHAT MIQHTY MECHANICAL 
MARVELS YON CAH BUILD WITH 

The Great Hew 





Ferric Wheel 
Built with 
No. II/2 Set 
Operored wirb 
the new Erecior 
Electrtc En|{in» 



hnulnc. Girder*, 
Kirugruriil pliictM, 
holler p»rt*T map 
rivEb, cic.. 

for building uver 
1^0 action 

moJelfl. On It 
J^ICXyy. Oihrf 

wufriLitn S 1 .L '>0 Ui 
^ 2 ^ 00 . 



vtiuihin. 



Mail This Coupon 




Sir. A. C. (olhm, rhe A. C, Uillv-rt C«. 

Sll trccEor S^LLurc. New libivcn. Cnrui. 

PEediM HnJ — free — TlirfU* Mn}>a.rine wilJi 
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* . , cnid the best tvay 
to make a good cigarette 
h to IFCLD together the 
right qfiautity of differ- 
ent types of mildt ripe 
tobaccos 



. . . that is just whiit wt: do iii makirt^ Che.sterfield 
Cigarettes. The three types of home-grown tobac- 
cos (Bright, Burley and Maryland) are welded to- 
gether. That is, the qualities of each of the three 
kinds are made into one kind. 

Then these three tobaccos uhich have 
been welded together are iv tided with 
aromatic Turkish tobacco. 

Mixing tobaccos is one thing; blending is another 
thing — ^buc in order to get the best flavt>r and 
aroma, the tobaccos should be %velded together. 












, . . the best way to make a 
perfect anion of two pieces 
of metal is by welding 
them together. 



(^ykcstcrficlci tke dgareta fhats AllLitldt 

Chesterfield ... the that mSFHS KITn'.R 



fQ: LiCCFTt Mvrntj TodaCCo Co. 



